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This Elliott 370-hp, 3240-rpm steam turbine drives a recipro- These two Elliott 450-hp weather-protected outdoor motors, 


cating compressor through a gear. The compressor serves a located in the bluff area near the docks, are used to drive centrifu- 
hydroformer unit. gal pumps which handle heavy naphtha from adjacent tankage. 
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Here an Elliott 8-in. twin strainer handles river water at a lube 
oil unit. 


One of eleven Elliott turbines driving centrifugal pumps at a 
lube oil unit. 
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Esso Standard’s Baton Rouge Refinery—producing more 
products than any other—is served by Elliott Turbines, 
Motors, Twin Strainers, Steam Ejectors, Deaerating Heaters 


When this Esso Standard Oil Company refinery 
started operations in 1909, it processed 2000 
barrels of crude oil per day into only three 
products. Now it converts 340,000 barrels of 
crude oil per day into over 600 products—a 
world’s record in respect to number of products. 
It is also rated the largest refinery in the 
United States based on crude running capacity. 

More than 100 Elliott steam turbines, rang- 
ing in size from 7 to 900 hp, are used in this 
refinery to drive all sorts of pumps, fans and 
compressors. Over a score of Elliott twin 
strainers, sizes 2 in. to 24 in., and Elliott 
steam jet ejectors serving vacuum units have 
been installed. Elliott 300-hp, 400-hp, and 
450-hp motors are driving pumps and an 
Elliott 1750-hp, 1800-rpm induction motor is 
driving a centrifugal gas compressor. There are 
also four Elliott deaerating feedwater heaters. 

Here is another dramatic illustration of how 
highest-quality steam and electrical products, 
manufactured by Elliott, serve leading indus- 
tries. For information on how Elliott products 
can help you, call your nearby Elliott District 
Office or write Elliott Company, Jeannette, Pa. 


Elliott Turbines, from small single-stage to large multi-stage types, 
assure highest-quality, long-term continuous service. This typical 
installation, operating on a 24-hour-a-day basis, is a 460-hp, 
1750-rpm Elliott turbine which drives a river water booster pump. 
Bulletin H-22B describes the features which have resulted in the 


' widespread use of Elliott YR turbines. 
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STEAM TURBINES « MOTORS ¢ GENERATORS » DEAERATING HEATERS « EJECTORS ¢ CONDENSERS ¢ CENTRIFUGAL COMPRESSORS « TURBOCHARGERS ¢ TUBE CLEANERS ¢ STRAINERS 
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Enrico Fermi Atomic Power Plant. First large-scale 
fast-breeder reactor in the United States. Built to 
produce steam for commercial electric power and 
to advance research. To go into operation in 1960 
Eddystone Station, Philadelphia Electric Company 
Largest supercritical plant in the world—highest 
temperature (1200°F), highest pressure (5000 
psig). To go into operation in 1959 


Argonne National Laboratory, the Experimental 
Boiling Water Reactor. First reactor built to explore 
the commercial use of atomic energy. Now in op- 
eration 


VISIT US AT THE POWER SHOW IN BOOTH 492. 


All three installations have in common not only unique water treatment 
requirements but also the incorporation of scavenger demineralizers 
[hese units were pioneered by Graver Water Conditioning Co. to meet 
the ultra-pure water requirements of supercritical and nuclear power 
plants. Now Graver is offering them for use in sub-critical plants where 
they represent a major breakthrough in problems of internal contamina- 
tion which are of concern to all power plants 
Our work in boiler feedwater treatment for sub-critical, supercritical and 
nuclear power plants shows the breadth of Graver’s contribution to 
power progress. Our pioneering of scavenger demineralizers for wide 
application is but one example of the research and development which 
goes on constantly at Graver to keep apace of this fast growing industry 
and to introduce new equipment and methods for the further advance- 
ment of the field. 
—_——_ Industrial Water Treatment Dept. I-322 
| GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 
216 West 14th Street, New York 11,N. Y. 
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S=SENGINEERS'’ PREVIEW 


© LATEST TECHNIQUES in heat 
control will be featured among the 
many advanced designs to be shown 
at the 23rd National Exposition of 
Power and Mechanical Engineering 
in the New York Coliseum, Decem- 
ber 1 to 5. The exposition runs con- 
currently with ASME’s annual meet- 
ing in New York. 

Extent to which industrial equip- 
ment is being promoted into extreme 
operating conditions of temperature 
and pressure is underscored by the 
incidence of instruments and con- 
trols, newly designed or rebuilt, to 
withstand long ranges between the 
current extremes of cold and heat, 
and also to cope with corrosives, ex- 
plosives and many toxic substances 

Many exhibits will reflect this 
trend, also showing wide departures 
from conventional thinking. 

Plastic solenoid valves for han- 
dling corrosive liquids will be another 
innovation, while a number of dis- 
plays will reflect the latest designs 
for level gages and specialized instru- 
ment valving. There will even be a 
boiler water level indicator which 
completely avoids the use of glass in 
its design. 

Other exhibits will present a vi- 
bration analyzer which permits re- 
volving parts to be balanced dy- 
namically without being dismantled; 
and solutions for the problem of 
uninterrupted power supply. 

One line of automatic transfer 
switching equipment cuts in an emer- 
gency power circuit when the main 
source fails, its distinguishing fea- 
ture being a mechanical holdout 
This type of lockout avoids the 
‘*a-c hum”’ of switches that are held 
on line electrically. 

Many displays will present effec- 
tive solutions for operational prob- 
lems common to most plants. There 
will be high- and low-pressure oil 
burners, parts and accessories, solv- 
ents that are said to convert sludge 
into combustible material, as well as 
soot-burning chemicals. 

A complete line of preventive 
maintenance testing equipment in 
cludes a new 5-kv dielectric test set, 
a new 6-volt, rectifier-operated in- 


sulation tester and a new tachometer. 

An excess-flow check snubber con- 
tributes to plant safety by preventing 
the escape of noxious, toxic or flam 
mable liquids or gases in the event of 
instrument rupture 

Principal focus of the exposition 
will be on the production and distri- 
bution of power in industrial estab- 
lishments of every description; so 
many of the exhibits concern the 
generation and distribution of energy 
in heat, electricity, gases, compressed 
air and liquids, as well as motion 


© HONORS—ASME’s highest 
award — Honorary Membership — 
has been awarded for 1958 to John 
Blizard, director of research for 
Foster Wheeler Corp; Howard 
Coonley, professional engineer; 
James Gleason, chairman of the 
board of Gleason Works; and 
Ernest L. Robinson, former struc- 
tural engineer for General Electric. 

Two engineers who specialize 
in power have also been signaled 
out by ASME. Frederick P. Fair- 
child, chief engineer for the Public 
Service Electric and Gas Co of New 
Jersey will receive the George 
Westinghouse Gold Medal. Vivian 
F. Estcourt, general superintendent 
of steam generation for the Pacific 
Gas & Electric Co of California, 
will be the recipient of the Prime 
Movers Committee Award for a 
paper, Plant Management and 
Other Factors Affecting Mainte- 
nance Costs in Steam Generating 
Stations. 

Dr. J. F. Calvert of the University 
of Pittsburgh has been awarded 
AIEE’s Medal in Electrical Engi- 
neering for 1958 “in recognition 
of his distinguished service as a 
teacher of electrical engineering.” 

Francis S. Friel, president of Al- 
bright & Friel, Inc, consulting en- 
gineers, Philadelphia, has been 
elected president of ASCE for the 
coming year. 

Arthur Cecil Roe, for 46 years a 
Westinghouse consulting and de- 
sign engineer, has joined the engi- 
neering department of the National 
Industrial Service Association. 





© BY 1990, we may have power 
plants as big as 16,000,000 kw, pre- 
dicts Edwin H. Krieg, vice president 
of Stone & Webster. Krieg was open- 
ing speaker at the National Power 
Conference held in Boston at the end 
of September, under ASME and AIEE 
sponsorship (see page 78 

Such a giant, Krieg said, would 
burn 11,000,000 Ib of coal per hr, 
need a 600-acre site, 10,000,000 to 
11,000,000 gpm of cooling water. It 
would require a major breakthrough 
in metallurgy, to operate at higher 
temperatures and pressures, and, of 
course, turbines, boilers and other 
equipment will increase in size 

Krieg’s opinion is that atomic 
power will probably become more 
economical than power generated 
from coal because coal costs are sub- 
ject to increased mining and trans- 
portation costs, while uranium costs 


show a tendency to decrease. 


© SWEDEN'S largest power sta- 
tion, the 375,000-kw Stornorrfors 
on the Ume River, is nearing com- 
pletion. First two units will be in 
operation by the end of this year, 
the third unit by next May. 

Utilizing a head of 246 ft, the 
Stornorrfors plant is built under- 
ground off the river bed proper. 
Water is conducted to the station 
through a 1!5-mile canal, precipi- 
tated through individual tube shafts 
to each turbine, and discharged to 
the river through a 2!4-mile tunnel. 

The three Francis turbines are 
said to be the largest of their kind 
in the world. They have a con- 
tracted rating of 134,840 kw at 
125 rpm each, and a maximum 
rating of 147,200 kw at a head of 
75 meters and a water flow of 200 
cu m per second. 

Built by the Swedish State Power 
Board, Stornorrfors has cost $113 
per kw. 


© ADHESIVES as structural join- 
ing materials have won acceptance 
with the American Welding Society. 
For the first time, the 1959 edition of 
the Welding Handbook will contain 
authoritative information on adhe- 
sive bonding and the welding of 
plastics 

ith annual Midwest Welding Con 
ference sponsored by Armour Re 
search Foundation of the Illinois In 
stitute of Technology and the Chi- 


cago section of the American Weld- 
ing Society will be held Jan. 28 and 
29 on the IIT campus 


© HOME STUDY course of Nu- 
clear Power Plant Operation is 
being endorsed by the National 
Association of Power Engineers. 
Course has been prepared, in 12 
lessons, by Steiner Nuclear Services. 


© JUST PUBLISHED is a newly de- 
veloped edition of Expansion Joint 
Standards. Cost is $1 a copy, from 
Expansion Joint Manufacturers Assn, 
53 Park Place, New York 7, N. Y. 

Also now available is a new edi- 
tion of Feedwater Heater Standards, 
at $2 a copy, from the Feedwater 
Heater Manufacturers Assn, 53 Park 
Place, New York 7, N. Y 


© R. G. WERDEN, formerly with 
the York Corp, and well known for 
his work in refrigeration and air 
conditioning, has opened his own 
office in Jenkintown, Penna., as a 
consulting engineer. Werden is a 
leading proponent of large, multi- 
stage heat pumps for commercial 
and industrial use. 


© NUCLEAR PROPULSION for 
space applications is the latest gleam 
in the eye of space science. General 
Dynamics Corp will conduct a series 
of investigations along this line for 
the Air Research and Development 
Command. This study looks to the 
use of a series of detonations based on 
controlled nuclear explosions within 
the atmosphere and beyond. The 
research will be done at General 
Aromic's John Jay Hopkins Labora- 
tory for Pure and Applied Science, at 
San Diego, Cal 


© IMPORTANT ANSWERS to 
questions involved in the $700,- 
000,000 project to harness water 
for power at Niagara Falls will 
come out of a model 600 ft long, 
now being made at Worcester Poly- 
technic Institute’s hydraulic testing 
lab. Using this model of the new 
system, the New York State Power 
Authority can check the effects of 
the system when flow of water ia 
its projected Lewiston or Tuscarora 
stations is stopped, started, speeded 
or slowed. 


© 26 LEADING educational and re 
search institutions have formed an 
inter-university corporation to be 
known as Associated Midwest Uni- 
versities, with headquarters at the 
Argonne National Laboratory's main 
site near Lemont, Ill. The new cor- 
poration will promote, encourage 
and conduct research and education 
in all branches of science, and will 
establish and operate laboratories 
President of AMU is James H. Jensen, 
provost, Iowa State College 


© SMOG budgets for municipal- 
ities are getting to be big business. 
Los Angeles County is spending al- 
most $4,000,000 a year on air pol- 
lution control. New York spends 
about $670,000; San Francisco Bay 
Area, about $500,000; the Califor- 
nia State Department of Health, 
over $350,000. Industry also is 
spending large sums on air pollu- 
tion control. ASME’s Smog News 
reports $12,000,000 just for one 
plant of a large steel company, and 
sums of around $50,000 are not 
uncommon. 


© RAYMOND C. HAGEN- 
MILLER, an associate editor of 
Power ENGINEERING since 1954, died 
September 21 following a heart at- 
tack. He was 48. Born in New York 
City, Hagenmiller had been a service 
manager for the Pitometer Log Corp 
of New York and during the war 
years served with the Emerson Elec- 
tric Mfg Co. in St. Louis. There he 
developed an editorial group for the 
production of handbooks and service 
manuals, and later became assistant 
service manager 

After the war, he became editorial 
director for a St. Louis management 
firm, served as an editorial consult- 
ant for the Texas Co, and in 1950 
joined the staff of the Applied Phys- 
ics Laboratory of The Johns Hopkins 
University, in Silver Spring, Md. 

In his work for Power ENGINEER- 
ING, Hagenmiller traveled widely 
among power engineers, most re- 
cently in the task of assembling 
material for the new booklet, This 
Is the Power Engineer, which he 
produced and wrote as a contribution 
in definition for the power engineer 
ing field. 

His associates and others will miss 
his outgoing personality and friendly 
concern for all with whom he had 
to do. 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 


.for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely” 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . . . less friction losses. 


Check 
_ These Advantages: Ry 


ee 


Smell Size — Light Weight Convenient jenna Wide Application 


Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 
from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 


on horsepower requirements. Example: space than parallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 


against 6000 Ibs. for conventional gear. 
cone 
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For further details, 
write for Bulletin 2400. 
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SSWHAT THEY TELL US 


> MORE on the fly ash reinjection 
controversy that has been peppering 
this department, through A. H. Ge- 
sell of Waupun, Wisconsin and M. J. 
Churchill of the Detroit Stoker Co. 
Last month, Gesell, who finds fly ash 
reinjection to be an inefficient proce- 
dure, invited Churchill to come to 
Wisconsin and prove him wrong by 
testing at power plant. 
Churchill replies: 


Gesell's 


Even though your viewpoint and 
that of our engineers on the subject 
of fly carbon return are directly op- 
posed, we find your letter very inter- 
esting and appreciate your invitation 
to visit your plant, which we would 
like very much to do if we should 
happen to be in that vicinity. It does 
not appear probable, however, that 
we will be traveling that way in the 
near future, and we wonder if we 
might take advantage of the invita- 
tion for one of our service engineers 
to call on you and inspect your facil- 
ities. Such a visit and exchange of 
ideas might prove beneficial. 

We have a man traveling in that 
area at fairly frequent intervals and 
your permission to have him call 
would be appreciated. 


> SPECIAL REPORT by our editor, 
Chester R. Earle, on the CIGRE 
meetings in Paris (August issue, 
pages C1-C12) has drawn the follow- 
ing comment from Lawrence M. 
Robertson, chief electrical engineer, 
Electrical Engineering Dept of the 
Public Service Co of Colorado. Rob- 
ertson was among the 1700 engineers 
who attended the Paris meetings. 

I have just received my copy of 
the August issue of PowER ENGI- 
NEERING and have read your report 
of the CIGRE meetings. 

» I have read several reports by other 
people and other publications, but 
this is the best of them all and I 
want to take this opportunity to 
congratulate you on a very good job. 

I shouldn’t confine my congratula- 
tions to the CIGRE article, because 
I feel that your entire series of articles 
and magazine are always good and 
very valuable. 


> CREDIT where credit is due 

and expanded information, besides 

comes out of contact we’ve had re- 
cently with P. F. H. Towle of the 
Auto Call Co, Ltd, in London, Eng- 
land. Towle’s attention was caught 
by an article we published in Decem- 


ber, 1957, written by F. C. Living- 
stone and titled, Automatic Warning 
of Ice on Power Lines. It described 
equipment installed for the North of 
Scotland Hydroelectric Board. Towle 
tells us: 

The transmitter instrument illus- 
trated at the top of the page (86) was 
designed and manufactured by us. 

When Pye Telecommunications 
Ltd approached us with this problem, 
we only had the standard machine 
(Auto Call Tele-Alarm Repeater ma- 
chine), which is designed for use on 
telephone lines, being able both to 
call out and to receive incoming tele- 
phone calls. Within ten days we had 
re-designed the unit, manufactured 
two of them and delivered them to 
the factory at Cambridge which 
we feel was fast enough to be com- 
parable to the famous American 
speed of operations. 

In its new form, the instrument is 
set off by the strain gage relay and 
we switch on vhf heater. After a delay 
to enable the latter to warm up, we 
transmit a warning message for 30 
sec, then the record stops and power 
to the radio is turned off. Our instru- 
ment, however, continues to time an 
interval of 30 min, and at the end of 
that period, if the danger conditions 
have not been removed, the machine 
again switches on the radio and gives 
another 30-sec warning. This proce- 
dure is continued until the ice has 
been melted from the overhead ca- 
bles. The whole is operated from a 
12-v battery. 


> PACIFIC GAS & ELECTRIC is 
planning to produce electric power 
from natural steam geysers in north- 
ern California near San Francisco. 
This prospect marks the first Ameri- 
can use of geothermal steam for the 
commercial production of electricity. 

The company plans to build a 
12,500-kw generating plant on a hilly 
slope of Big Sulphur Creek. Steam 
will be piped to the plant turbine by 
leaseholders of geyser property on 
the border of Sonoma and Lake coun- 
ties. It will be conveyed at 100 psi, 
348 F, and 265,000 Ib an hour. Com- 
ments Norman R. Sutherland, presi- 
dent of the power company: 


While this announcement about 
geothermal power is of some signifi- 
cance in our industry and probably of 
general interest to the public, I think 
it should be borne in mind that this 
12,500-kw plant cannot be compared 
with the average conventional steam 
plant being built in these times. 


> LUNAR POWER STATION, pow- 
ered by light from the sun, is an idea 
in space technology which scientists 
at Westinghouse have taken seri- 
ously. They have even built a work- 
ing model. A modified vacuum tube 
containing the same elements that 
would be used in a full-scale station 
on the moon, absorbs a beam of light 
from a nearby sun lamp, generating 
enough power to drive a small motor. 

Dr. Peter Castruccio, head of the 
company’s new Astronautics Insti- 
tute, explains that: 


the sun at zenith pours upon 
the lunar surface something like 6000 
kw of power per acre, and the pro- 
posed lunar power station would use 
this radiant energy to generate power. 
Basic components of the power sta- 
tion would consist only of wire 
mesh and a chemically-coated plastic. 
Giant sheets of a thin plastic material 
would be stretched and supported 
over several acres of the moon’s 
surface. Coated on these sheets would 
be an extremely thin layer of a photo- 
sensitive material. 

A thin wire mesh will then be 
placed parallel to, but slightly sepa- 
rated from the plastic sheet and insu- 
lated from it: The photoelectric gen- 
erator would then be ready to pro- 
duce electric power. 

As the sun’s rays strike the plastic 
sheet, the coated surface will emit 
electrons. These electrons will strike 
the wire mesh generating a voltage. 
Upon closing the circuit between 
the wire grid and the coated surface 
through a suitable load, current will 
then flow. 

This type of electric power plant 
is the lightest known to man, weight 
of the material amounting to about 
three lb per kw. 

In practice, several cells would be 
connected in series. This way, prac- 
tically any voltage, including 110 v 
d-c, can be obtained. 


Demonstration model of moon station 


Dr. Castruccio says that insight 
gained into the photoelectric phe- 
nomenon now shows promise of gen- 
erators having up to 25 per cent effi- 
ciency. Achievement of this 25 per 
cent would mean power yields of 
about 1500 kw per acre on the moon 
with the sun at zenith. 
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Why a Steam Trap Has to Handle “Air” 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacity 


Air, with its load of oxygen and car- 
bon dioxide, has an unwholesome 
habit of interfering with the effi- 
ciency of steam heated units. If steam 
were always free of these undesirable 
companions, things would be a lot 
simpler for men-who-operate-plants 
3ecause it isn’t, three unhappy situ- 
ations frequently occur 


1. Operating temperatures are 
subnormal. This is a two-part prob- 
lem. First, an air-steam mixture has 
a lower temperature than pure steam 
at the same pressure—see Table A 
Secondly, air can “plate out” on heat 
transfer surfaces as shown in Figure 
1. Under some conditions, such an ai 
film will knock down heat transfer 
efficiency by as much as 50° 








Fig. 1. How air can “plate out” 
on heat transfer surfaces. This 
“insulation” drastically reduces 
heat transfer efficiency. Arm- 
strong trap operation creates 
turbulence in the equipment that 
prevents this. 








Fig. 2. Corrosion occurs when 
units are not kept continuously 
free of both condensate and air. 
Armstrong traps discharge both, 
at steam temperature, as fast as 
they accumulate. 


TABLE A—How air reduces steam 
temperature. 





Temp Temp. of Steam Mixed W 
Various Amounts o 
Gauge ith » Air by Volume 
Pressure 
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Fig. 3. When steam is turned 
on, it takes a trap with extra air 
venting capacity to provide fast 
heat-up. 











3. Heat-up is slow as a snail. Air 
has a picnic in units that are shut off 
periodically. Figure 3 pictures the 
problem. Lines and equipment liter- 
ally fill up with air. When the steam 
is turned on it can get in only as fast 
as the air gets out. 

Enter Steam Traps 

Curing these steam system ail- 
ments involves an operation some- 
times called a “trap transplant.” It 
consists of removing traps that don’t 
get the air out and replacing them 
with traps that do. 














2. Corrosion rears its ugly head. 
Oxygen and carbon dioxide are real 
trouble-makers, COe gas goes into 
solution in condensate, forms car- 
ponie acid and chews away at vul 
nerable metal sections. Ov aggravates 
the situation. See Figure 2. 
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Fig. 4. Air entering an Arm- 
strong trap passes through the 
bucket vent and accumulates in 
the top of trap When trap opens 
air is discharged along with con- 
densate. 
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Figure 4 shows how an Armstrong 
inverted bucket trap continuously 
vents air. What the picture doesn’t 
show is a built-in plus-value of this 
trap’s design. An Armstrong trap 
opens suddenly, creating a momen- 
tary pressure drop and turbulence in 
the unit being drained. This breaks 
up air films and “pumps” air down 
to the trap so it can be vented. 

The vents in standard Armstrong 
trap buckets will pass all the air nor- 
mally encountered. In special cases, 
such as paper machine dryers, the 
vents are correctly sized larger at the 
factory to meet the requirement. 





“A 


o> 


Thermostatic 
vent closed. 


Thermostatic 
vent open 


Fig. 5. Open float with thermo- 
static vent for off-and-on units. 
When trap is cold, vent is open, 
permitting air to blow through 
when steam is turned on. When 
steam reaches trap, heat closes 
thermostatic vent. Then, regular 
bucket vent handles all air com- 
ing in with steam. 











Open Float with 
Thermostatic Vent 


Super air-venting capacity is a 
must for fast heat-up of low pressure 
unit heaters, heating coils, steam 
headers and other units that are on- 
and-off. Figure 5 shows how the 
Armstrong open-float-with-thermo- 
static-vent trap takes care of this. 


The 44-page Armstrong steam 
trap book covers other features of 
the Armstrong trap as well as its ex- 
cellent air handling characteristics. 
This catalog also discusses trap se- 
lection, installation and maintenance. 
Your local Armstrong Representative 
or Distributor will be glad to give 
you a copy. Call him, or write Arm- 
strong Machine Works, 8107 Maple 
Street, Three Rivers, Michigan. 


® ARMSTRONG 
STEAM TRAPS 





the blow-off valve trend 
on “package” boilers is 


YARWAY SEATLESS 
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YARWAY | BLOW-OFF 








@ More and more leading manufacturers of 
package-type boilers are featuring Yarway Blow- 
Off Valves on their units. Many are standard- 
izing on Yarways. 

The reason— good blow-off valves help good 
package boilers perform better. 

Yarway—known for nearly 50 years for 
quality blow-off valves—offers advanced design, 
dependable service, and reasonable cost . . . three 
features attractive to all boiler users. 

The Yarway Seatless Blow-Off Valve, with 


PREFERRED UTILITIES 


balanced hollow sliding plunger and no seat to 
score, wear, clog or leak, is the most widely used 
valve for low and medium pressures. 

Specify Yarway Seatless Blow-Off Valves on 
your package boilers. All boiler makers will 
supply them. 

For full description of Yarway Seatless Blow- 
Off Valves write for Yarway Bulletin B-426. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


* 


® Yarway Seatless Tandem Blow- 
Off Valve (angle-straightway com- 
bination) with angle valve sectioned 
to show balanced sliding plunger 
design. 


® Yarway Seatless Tandem Blow- 
Off Valve, angle-angle combination, 
straightway-angle or straightway- 
straightway tandems 

also available. 


VALVES 
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Specially Designed RILEY 
Efficiently Fire Multiple 


we 48 Fe ee eo: e: ae \, ney a ° G 

MMe Pies See Sn Eide is 
Inside the Turbo Furnace at Sterlington Steam Electric Station 
of Louisiana Power and Light Co. Overall width 54’—7%", 
depth 24’—0-¥,”. No. 1 firebrick rubble covers the furnace 


The Riley TURBO FURNACE unit is one of 
the major furnace design advances in recent years 
for the more efficient utilization of fuels. It is 
known as a multifuel unit primarily because of 
its ability to produce similar furnace exit gas 
temperatures with gas, oil, coal or other solid 
inels This phenomenum is due to the fact that 
natural gas, which ordinarily burns with a non- 
luminous flame, burns in a TURBO FURNACE 
with a luminous flame similar to oil and coal. In 
a TURBO FURNACE, fuels are burned with ex- 
tremely high turbulence at the furnace bottom; 
in the case of pulverized coal, over a slag pool. 
Much of the unusual combustion efficiency is 
due to opposed firing with Riley Directional 
Flame Burners specially designed for firing mul- 
tiple fuels singly or in combination. These fuels 
may be pulverized cozl, oil, gas, or other special 
solid fuels such as fluid coke or lignite. 


A RILEY TURBO FURNACE 
GIVES YOU THESE 
MONEY-SAVING 
ADVANTAGES 


structure 


The ability to fire multiple fuels: gas, 
oil and a wide range of solid fuels 


A low cost and quick conversion to 
solid fuels with initial gas/oil firing 


floor. Twenty Riley Directional Flame Burners are arranged for 
opposed firing on front and rear walls. Burners are shop fabri- 
cated assemblies. Burner close-up shows directional vanes, two 


Water Cooled Burner 


The Riley Directional Flame Burner is designed for opposed 
firing on one level. Each Riley Directional Flame Burner is in- 
stalled as a unit complete with water cooling tubes which are 
welded to the waterwall circulation system. The waterwall tube 
arrangement provides maximum cooling of directional vanes, 
nozzles and other burner parts and reduces to a minimum the 
possibility of slag adhesion when coal is being burned. No 
burner refractories are required. 


Coal Burning 


Two or three burner nozzles per burner are provided when 
coal or other solid fuels are to be burned. In this way the coal 
streams are more evenly distributed across the furnace to assure 
good mixing of fuel and air in the furnace. 


Oil Firing 
A retractable type oil gun is inserted thru the center slot so 
as to provide complete mixing of the spray with the air stream, 


Oil can be burned with either steam or mechanical atomizing 
equipment. 


Gas Firing 


Gas is fired thru guns of high alloy stainless steel. High 
capacity burners have a gun in each side slot. Gas guns can be 
installed for mechanical retraction. 


When firing coal 
low carbon loss 
clean furnace, no slagging 
elimination of flyash removal 
with reinjection 


Higher heat release with lower overall 


One level burner operation 


TWENTY THREE RILEY TURBO FURNACE UNITS HAVE BEEN SOLD SINCE ITS INTRODUCTION IN LATE 1954! 


NER ENGINEERINC 





Directional Flame Burners 
ina RILEY 


gas guns, gas electric ignitor, observation port. Burner can easily 
be converted to oil and coal firing. 


Directional Vanes 


Each slot is provided with directional vanes to project 
secondary air into the furnace so as to secure the desired place- 
ment of flame for most effective combustion. The vanes above 
the burner centerline and those below each have separate con- 
trols. Vanes are made of high heat resisting alloy. 


Burner Shut-Off 

Each burner has a separate secondary air shut-off damper 
which can be locally or remotely controlled. 
Riley Gas-Electric Ignitors 

Riley Gas-Electric Ignitors are available with Riley Direc- 
tional Flame Burners. 
Pressurized and Non-Pressurized Operation 


Riley Directional Flame Burners are designed so that they can 
be used either with pressurized or non-pressurized furnaces. 


The complete story about the unusual operating characteristics 
of the Riley TURBO FURNACE and DIRECTIONAL FLAME 
BURNERS can be obtained by writing RILEY STOKER 
CORPORATION, WORCESTER, MASSACHUSETTS or con- 
tacting a Riley representative in any one of these cities: 
Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, Kansas City, 


Los Angeles, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Salt 
Lake City, San Francisco, Seattle, St. Louis, St. Paul, Syracuse, Worcester. 


ILEY 
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For accurate, efficient 





dependab/e contro/ systems— 
new Rockwel//-Built 


REPUBLIC TYPE “VC” 


PNEUMATIC CONTROLLER 


Here is an all purpose null- 
balance-vector controller for use 
with any pneumatic transmitter. 
Its proportional band ranges from 
2% to 500° without changing 
parts, for quick adaptation to 
changes in process requirements. 
Especially important in high- 
precision control, Republic’s Type 
VC has exceptional sensitivity 
and a narrow dead band (less 
than 0.05%). Its high capacity 
non-bleed pneumatic amplifier 
consumes little air, keeps output 
ample. A selector block permits 
reverse or direct action. Local or 


remote pneumatic set point op- 
tional. 

Companion instruments—us- 
ing an identical null-balance-vec- 
tor “‘heart’”—include differential 
pressure, temperature and pres- 
sure transmitters . . . ratio, total- 
izing, multiplying, squaring and 
square - root - extracting relays. 
Many parts are interchangeable 
among the instruments in this 
““family”’. Besides reducing spare 
parts inventory, the similarity of 
components simplifies the task 
of training personnel. 

Let a Republic engineer show 
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you how these instruments can 
help to achieve accurate, efficient, 
dependable control systems. Sales 
offices in principal cities through- 
out the U.S. and Canada. Write to 
Republic Flow Meters Company 
(subsidiary of Rockwell Manufac- 
turing Company), 2240 Diversey 
Parkway, Chicago 47, Illinois. In 
Canada: Republic Flow Meters 
Canada, Ltd., Toronto. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELLW© 








C-E earns an 
n the 2400 psi 
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Controlled circulation units of the twin or divided furnace type have amply demonstrated their 
suitability for high-pressure, high-capacity requirements. 


POWER ENGINEERING 








overwhelming preference 
throttle pressure range 


Recent years have seen a marked trend toward the use 
of the 2400-lb throttle pressure, and indications are 
that this will be the prevailing pressure for units in the 
200 MW-up class for some time to come. 

The following list of C-E Boilers installed, under 
construction or on order, reveals the extent of Combus- 
tion’s experience in the design, manufacture and oper- 
ation of 2400-lb boilers. The total electric generating 
capacity of these boilers (6,592,000 kw) accounts for 


One) —ae -le)i(-1a-4 


COMPANY 


ntral Hudson Gas & Electr OF) 


or; 
\ 


Danskam 


STATION 


>F V4 1050 


eal: 


well over half of all the 2400-lb capacity ordered to 
date by American utilities. 

Another significant aspect of present American prac- 
tice in this pressure area is the recognition of the C-E 
Controlled Circulation Boiler as the design best suited 
to use of the 2400-Ib cycle. The extent of this recogni- 
tion may be judged from the fact that 30 of the 33 
units listed are of this design. The other 3 are C-E 
Sulzer Monotube Steam Generators. 


for 2400-Ib Throttle Pressure 


CAPACITY—kw 
TOTAL 


250,000 


STEAM 
TEMP. F 


eles) 


NO. OF 
UNITS 


c 


nati Gas & Electr te 


Cine Gas & Electric ( 


nnati 
Cleveland Electric illuminating 


j 


Cleveland Electric Ilium g 
Consumers Power Co 
Consumers Power C 
Dayton Power & Light C 
Yetroit Edison Co 

Duke Power Co 

Duke Power Co 

Duke Power Co 
Metropolitan Edison Co 
Niagara-Mohawk Power Cort 
Niagara-Mohawk Power Cort 
Pennsylvania Electric C 
Pe, 


nsylvania Power & Lig 


Philadelphia Electric Co 


Power Co 


& Gas 


Potomac Electric 
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Tennessee Valley Authority 
Virginia Electric & Power Co 


Virginia Electric & Power Co 


nating Cc 


| hel ose 8 


Beckjord 

i ielaaliiela' 

East awe 
ntabula 


E. Karr 


Chesterfield 


Possum 


Point 


l 1055 

1055 156,250 
187,500 
r. 25 YUU 
250,000 


eal: 
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1050/1000 500,000 


1050/1000 260,000 
325,000 

30,000 
550,00( 
165,000 
165,000 
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The above list covers American utilities only. Abroad, too, the C-E Controlled Circulation 
Boiler has achieved a predominant position for 2400-lb applications, evidenced by orders 
placed with C-E or its licensees for 21 units with an aggregate capacity of 5,270,000 kw 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
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FRONT 


Motor and 
Control Enclosure 





Water-tight Power and 
Control Terminal Facility 





Single Enclosed Motor for 


propulsion and rotation 
Motor mounted at boiler end for improved 
accessibility and better protection from 
physical damage and elements. 


(Outboard end motor mounting optional) 


Continuous 
Drive Shaft 


Lance 
Position 
Adjustment 


VER ENGINEERING 








Single-Motor DRIVE 


another important feature of 


As illustrated at the left, only one motor is used 
to simultaneously propel and rotate the lance 
tube of the new Series 300 IK. The motor is 
stationary and is mounted at the boiler wall 
for easier accessibility and greater protection 
from physical damage and the elements (note 
the protective enclosure). This front end single- 
motor drive is simple and dependable. There 
is only one set of motor elements . . . one set 
of control elements . . . and one set of power 
supply facilities to operate and maintain. 


DIAMOND 
POWER 
SPECIALTY 
CORPORATION 
LANCASTER, OHIO 
Diamond ecialty Limited 


o 


Series 300 IK | 
LONG RETRACTING BLOWER 


Additional important features of the new 
Series 300 IK are listed in the panel below. 
Check them and you will understand why this 
blower is establishing a new standard of 
efficiency, economy and dependability in 
cleaning those heating surfaces that require a 
long retracting blower. For further information 
about the new Series 300 IK, ask your local 
Diamond office or write directly to Lancaster 
for Bulletin 211 1aB. 


OTHER ADVANTAGES 
OF SERIES 300 iK BLOWERS 


e Backbone and Protective Cover 

e Compact, Accessible Electric Power and 
Contro! Terminal Facilities 
Nozzle-Sweep-Every-Inch Cleaning Pattern 
Improved “Type A”’ Nozzle 
Positive Gear Carriage Drive 
Poppet Valve with Adjustable Pressure 
Control 
Positive Mechanically Operated Valve 
Single Point Outboard Suspension 
Oversize Lance (Step-Tapered for Extra 
Long Travel) 
Auxiliary Carriages for Extra Long Travel 
Designed for Quick, Easy Servicing 


No other blower gives you all these advantages. 
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Turbines operate closer 
to maximum efficiency with 


Hagan Steam Temperature Control 


The closer turbines can operate to their maximum 
design temperature, the more efficient their opera- 
tion. Hagan’s steam temperature control system 
permits a closer approach to this optimum figure 
through extremely sensitive temperature measure- 
ment and the maintenance of very stable control 
despite narrow proportional band settings. 

The chart shown is from Commonwealth 
Edison’s Will County Station, and is typical of 
the results produced by this Hagan system. 
Utilizing Hagan’s PowrAmp for amplification, the 
system is sensitive to temperature changes of 1°F 
or less. Ratio Totalizers are employed for deriva- 
tive action, as controllers and for signal combin- 
ing. For example, the system includes a signal 
from steam flow so that load changes can be 
anticipated. 

Valves and dampers are operated by Hagan 
Power Positioners, which provide the necessary 


power, accuracy and speed to keep up with the 
rest of the system. The use of a suppressed scale 





Hagan PowrAmp Anmpli- 
fier is used with thermo- 
ynuples for high speed 


0 254 
1.25% 


response and 
a iracy Sensitive to 
very mall ternperature 

anges, PowrAmp 
equipment has a higt 
jegree of stability, and 
permits very close 
approach to optimum 


operating temperatures 


enables the system to maintain closer control, 
and the high stability of the system permits fully 
automatic control, even under fluctuating loads. 

Hagan steam temperature control systems are 
in use on all types of boilers. Temperature control 
is achieved by flue gas recirculation, by various 
types of attemperation, by split firing, by burner 
tilt or by a combination of these methods. Tem- 
perature sensing and amplification may be either 
pneumatic or electronic, as shown below. 

A Hagan engineer would be glad to explain 
exactly how a Hagan system can add to production 
efficiency. Write or phone Hagan at the address 
below, or the Hagan office nearest you. 


AI -AAG@AIIN controts, inc. 


HAGAN BUILDING, PITTSBURGH 30. PENNSYLVANIA 
DIVISIONS: CALGON COMPANY:HALL LABORATORIES 


i” ANAODA. HAGAN CORPORATION (CANADA) & 

















Hagan Pneumatic Thermostat provides practically instantaneous re- 
sponse to temperature changes and a high degree of accuracy. Gener- 
ating a pneumatic output signal, it is suitable for measuring and con- 
trolling temperatures up to 1200°F at static pressures up to 2400 psig. 


Hagan 8 x 14 Power Positioner controlling burner tilt. Precise and 
rapid response to control signals provides maximum possible regula- 
tion of superheat temperatures, reducing need for attemperation. 


POWER ENGINEERING 
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Will County Station, Commonwealth Edison Company, 
has Hagan Steam Temperature Control on Unit No. 3. 


These are some of the Electric Utilities who have 
purchased Hagan Steam Temperature control systems 
for one or more units: 


Arkansas Power & Light Company 
Carolina Power & Light Company 
Commonwealth Edison Company 
Consolidated Edison Company of New York, Inc. 
Detroit Edison Company 
Duquesne Light Company 
Missouri Public Service Company 
Typical superheat steam temperature chart with Hagan Montaup Electric Company 
control. Note that chart range is 900° to 1200°, so Niagara Mohawk Power Corporation 
that maximum swing recorded is approximately 5° Orlando Utilities Commission 
Tampa Electric Company 
Texas Power & Light Company 
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“EDWARD UNIVALVE 


What’s New from Edward Valves, Inc. 


New Products ... Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 





Shoulder, thread and weld make 


Superior “Univalve” Body-Bonnet Joint 


Edward valve researchers were assigned three main 
goals in developing the Univalve* . . . first, design a 
globe valve for high pressure-temperature service— 
that would stay leak-proof . . . second, eliminate—as 
far as possible—the necessity for maintenance . 
third, fabricate all pressure-containing parts of forged 
steel for maximum strength and soundness. 

How well they succeeded is illustrated by this fact: 
in many hundreds of advanced temperature-pressure 
applications all over the world, Edward Univalves 
have given consistently superior service. The reason 
for this is simple . . . Univalves, properly maintained, 


simply do not leak. 


WELD SEALS JOINT 


In the Univalve, a bead of fine-grained weld seals 
the body-bonnet joint to maintain perfect pressure 
tightness in any service. A guiding section above the 
threads protects them from the seal-weld; the threaded 
section and body shoulder carry the pressure load and 
insure accurate alignment. The rugged threaded bon- 
net—with opening just large enough to accommodate 
the stem—»rovides a pressure-tight backseat. The 
radiused disk nut contacts the beveled bonnet back- 
isolates packing from line pressures 
and temperatures . . . stretches packing life. 

While the Univalve rarely needs attention, even its 
tough integral Stellite seating surface can become 
scored under some conditions. To strip for inspection 


seating surface... 


IDEAL FOR BLOW-OFF SERVICE. Univalves meet ASME Code for 
blow-off service and are adaptable for all high pressure installations. 


and possible re-lapping, the seal-weld is easily removed 
by machining or grinding or with carbon arc or oxy- 
acetylene scarfing tip. Besides simple disassembly and 
positive backseat advantages, Univalve’s one-piece 
gland eliminates possible small parts loss during re- 
packing 


IMPORTANT UNIVALVE FEATURES: 


Streamlined Flow Path reduces pressure drop, minimizes 
wear-producing turbulence. Univalve meets requirements 
for blow-off service. 

Simple Packing Adjustment keeps packing maintenance 
down. Sturdy gland bolts, roomy yoke, one-piece forged 
gland. 

Easy Open—Tight Close Operation of all Univalves 114” to 
214" made a reality with the exclusive Edward Impactor* 
handle. 


Continuous Stellite Ring applied to body and disk, retains 
hardness under temperature and resists wear. 


4500 LB UNIVALVE in service at Ohio Power Company's supercritical 
Philo station 
*T.M. Reg. U.S. Pat. Off. 


EDWARD VALVES, INC. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


1202 West 145th Street, East Chicago, Indiana Gi) 


Edward builds a complete line of forged and cast steel valves 
from Ye" to 18”; in globe and angle stop, gate, non-return, check, 
blow-off, stop-check, relief, hydraulic, instrument, gage and special 
designs; for pressures up to 7500 Ibs; with pressure-seal, bolted, 
union or welded bonnets; with screwed, welding or flanged ends. 
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Designed For Tomorrow’s 
New, Economical 
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HERE ARE 8 WAYS IN WHICH THE 
PFI BOILER CAN BE OF BENEFIT TO YOU: 


It requires a minimum amount of space for 
a given power output 

The pressurized furnace 
economy by eliminating the induced draft 
fan and air infiltration. This means savings 
in cost of fans, fuel, and operating power 
Pre-assembly of many of the components of 
the PFI Boiler is controlled in B&W shops 
resulting in a reduction of the time and 


assures 


design 


manpower required for field erection 

The PFlis designed to burn oil, gas, or a com- 
bination of the two. When it is equipped with 
a dual-fuel burner, it allows you to take 
advantage of favorable market conditions 


5. 


Cyclone Steam Separators ensure adequate 
water circulation which protects boiler tubes 
from overheating, even with wide and fre- 
quent changes in load. They also give you 
clean, dry steam at all designed ratings with 
high boiler water concentrations 

The drainable superheater design assures 
quick, safe start-up and ease of storage 
Water-Cooled Throat 
troublesome maintenance, costly repairs 
All-welded Membrane Wall contributes to 
high efficiency and reduces insulation re- 


Burner eliminates 


quirements 


POWER 








ENGINEERING 


Plants 
Power For Industry 


New BaW 
PFI Oil-Gas Burning Unit Provides 
Maximum Output in Minimum Space 


Here’s an answer to industry’s need for an eco- 
nomical, dependable steam supply. The new B&W 
Integral-Furnace Boiler produces high-quality, de- 
pendable steam economically at all ratings. Aptly 
named the PFI, the “Power for Industry” Boiler 
is compact, easy to install, quick to meet rapid 
and wide load swings. The new boiler gives long, 
sustained operation, requires little attention and 
is readily accessible for inspection, cleaning and 
maintenance. 

All responsibility for your complete delivered and 


erected unit is accepted by one experienced, de- 
pendable source which in the past 25 years alone 


has placed over 4,000 Integral-Furnace Boilers in 
service. Behind every B&W Boiler is nearly a century 
of leadership in steam generation. A national net- 
work of B&W plants and engineering facilities 
means that the special skills of B&W engineers are 
always quickly available to you for service and 
assistance. The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 17, N. Y. 


For further information 
about the B&W PFI Boiler, 
write for Bulletin G-94. 
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Unusual Cooling Tower 


gets proven 


protection 


This unusual cooling tower was built for the 
Riverside Cement Company at Oro Grande, 
California. The advanced design provides for 
concrete exterior walls which support and 
enclose fan units and redwood interior cooling 
vanes ... The entire “working sections” of the 
tower can be repaired or replaced without 
affecting the structural strength of the shell. 
Nalco System Treatment protects this cooling 
system against scale and corrosion — has 
: . : ‘ > ‘ Method of feeding Nalco stabilizing 
protected it effectively since it was first put in icotmont te Gi aiitem te cinolidty 
operation over two years ago. You can get the itself. Formula is supplied in ball form 
same complete water treatment protection, Once each shift a perforated tube 
promptly, from Nalco. Write for details. suspended in the tower basin is filled 


with balls which slowly dissolve in the 


cooling water 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place 7 Chicago 38, Illinois 
CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA: 
The Fiox Company, Inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, $.p.A. 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
SPAIN: Nalco Espanola, S.A. 
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New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 105 and 106. 


PIPING AND TUBING 


101 PVC Pipe Manual — Sixteen-pp 
Bulletin PVC-100 discusses selection and 
application of company’s polyvinyl! chlo- 
ride pipe, tubing and fittings. Illustrated 
with photos, charts and tables, it covers 
both normal and high-impact PVC. In- 
cludes comparative costs of PVC and meta! 
piping; mechanical, thermal and electrical 
properties; pipe and tubing specifications 
and fitting ty pes Also included are tables 
of corrosion resistance, charts of working 
pressure and tensile strength vs tempera 
ture; charts of thermal expansion and of 
head loss vs flow rate; recommended sup- 
port spacing. Carlon Products Corp 


102 Pipe and Tubing — Bulletin 20, 
16 pp, on Fibercast chemical and _ line 
pipe, tubing and fittings, is an engineering 
data and information booklet. Provides 
pipe strengths, chemical resistance, speci- 
fications, installation procedures and appli- 
cation information. Bulletin is generously 
illustrated. Fibercast Co 


103 Stainless Steel Tubing — Bul 
letin TB-415 explains how welded stainless 
steel heat exchanger and condenser tubes 
ire made, and also points out fabrication 
and service advantages of using fully 
annealed tubing. Tubular Products Div 

The Babeock & Wilcox Co 


PUMPS, COMPRESSORS 


104 Reciprocating Pumps — De- 
scribed in 8-pp Bulletin 758 are three types 
ol reciprocating pumps for chemical pro- 
portioning and power service, capacities 
from 2 ce per hour to 675 gph. Forty-two 
standard sizes are tabulated with pressure 
and horsepower data. Describes Purgeport 
feature of these pumps which permits 
cleaning without breaking piping, bleeding 
air from pump, showing pumping action 
etc. Jaeco Pump Co. 


105 Sump Pump Guide — Sixteen- 
pp Bulletin 4500-B, on sump pumps, em- 
phasizes construction advantages of heavy- 


duty sump pumps in the line; outlines 
various guide bearing assemblies available 
for the larger line of pumps; introduces 
new vertical dry pit and immersion process 
pumps, others. Provides ordering and in- 
stallation data, ratings, dimensions, infor- 
mation on control equipment. Illustrated, 
and includes prices. The Deming Co 


106 Gas Pumps — Rotary positive 
gas pumps available in 18 sizes are cov- 
ezed in 6-pp Bulletin XA-458, Technical 
rating data is presented along with design 
and construction data to aid in selection and 
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application. Roots-Connersville Blower, 


Div., Dresser Industries, Inc 


107 Rotary Blowers and Pumps — 
Full details on continuous-service rotary 
positive pressure blowers, gas and vacuum 
pumps are included in 20-pp Bulletin 
S65C. Contains photos and cutaway 
drawings showing construction features, as 
well as explanation of operating principles, 
typical applications. Sutorbilt Corp. 


108 Low Pressure Compressors — 
Kight-pp Bulletin A-95 describes a line of 
low pressure compressors for heavy duty 
industrial applications. Engineering design 
features are detailed and advantages ex- 
plained. Joy Mfg. Co 


109 Centrifugal Compressors — 
Twenty-pp Bulletin 909 describes con- 
struction and operating features of centrifu- 
gal compressors; lists typical applications 
Ratings are tabulated for tvpical pressure- 
volume-horsepower Arrange- 
ments possible are illustrated, as are de- 
sign features. Impeller balancing and test 
procedures are discussed. Also covered are 
bearing pedestal design and lubrication 
system, and a section is devoted to com- 
pressor controls. American Blower Div., 
\merican-Standard 


selections 


INSTRUMENTS AND CONTROLS 


110 Automatic Controls — Catalog 
26 comprises 52 pages which describe and 
illustrate electric thermostats, pressure 
controls, humidistats, motor-operated 
valves, temperature regulators, motor op- 
erators, unit ventilator controls, hot water 
controls, electronic controls, control cen- 
ters and Operational and 
application data is incorporated with the 
description of each control component, 
Barber-Colman Co 


111 Liquid Level Gages — Con- 
densed Catalog 335 contains 8 pp of infor- 
mation on standard and special function 
gages and valves. Illustrated with photos 
and drawings, it includes dimensional 
drawings, construction features, pressure- 
temperature graphs and ratings, materials, 
tables of sizes, specifications and features 
Jerguson Gage & Valve Co. 


112 Process Instrumentation — 
Representative process instrumentation 
and equipment are described in 8-pp Bulle- 
tin 100-R5. Contains photos, operational 
data, and design feature descriptions of 
twelve varied products for positive control 
of materials in motion, including flow 
tubes, telemetering, supervisory control, 
butterfly valve, valve positioners, others 
Builders-Providence, a Div. B-I-F 
Industries, Inc 


accessories. 


113 Valve-Regulator Manual — In- 
stallation, operation and maintenance in- 
structions for company’s valve-regulators 
are given in 16-pp Bulletin 1099. These 
pneumatically controlled, cylinder op- 
erated, lubricated plug valve regulators are 
designed to provide high-pressure large- 
volume gas regulation with minimum 
pressure loss. Typical installations, mount- 


ing and piping arrangements are illus- 
trated. Sections of the book cover typical 
operational problems, how to check trou- 
bles, orifice and nozzle cleaning other 
details. Rockwell Mfg. Co. 


114 Guide to Manometers — Cata- 
log 2008, 24 pp, presents manometers for 
measuring pressure and vacuum. Covers 
U-type, well-type (single- and multi-tube) 
and inclined-tube manometers, manometer 
indicating liquids, and accessory equip- 
ment. Product descriptions and specifica- 
tions are given. Also provided are details 
on operation, selection tips. King Engi- 
neering Corp. 


115 Double Duct Control — Cata- 
log F-8753 describes a double duct mixing 
unit with self-contained constant volume 
control which delivers constant cfm while 
mixing hot and cold high velocity air and 
reducing it to conventional velocities at a 
minimum noise level. Engineering data, 
dimensional and application information 
included. Barber-( cian Co. 


116 Feedwater Regulator — Bulle- 
tin 1055, on the Flowmatic Type P feed- 
water regulator, gives mechanical descrip- 
tion of components and schematic dia- 
gram showing suggested piping arrange- 
ment. This two-element air-operated feed- 
water control is responsive to both drum 
level and steam flow. A table lists design 
features, materials of construction and 
application pressures. Copes-Vulcan Div., 
Blaw-Knox Co. 


117 Photoelectric Systems — This 
24-pp illustrated brochure contains de- 
tailed specifications, descriptive data, op- 
erational charts and a concise selector guide 
for photoelectric systems for control appli- 
cations. These include long range protec- 
tion against intrusion, counting, sorting, 
inspecting, precision registration and high- 
temperature measurement. Also described 
are miniature and sub-miniature photo- 
electric receivers and light sources. Photo- 
switch Div., Electronics Corp. of America. 


MECHANICAL 
POWER TRANSMISSION 


119 Speed Reducer — Book 2618 
contains 24 pp of engineering and selection 
information on single reduction drives in 
six sizes, with nominal ratios of 5 to 1 and 
capacities up to 50 hp, and double reduc- 
tion drives in seven sizes, with nominal 
ratios of 15 to 1 and up to 40 hp. Photos 
and diagrams included. Link-Belt Co. 


120 Roller Chains, Sprockets — 
Book 2657 contains 154 pp of detailed 
engineering data illustrating roller chain’s 
versatility in a wide range of applications. 
A practical textbook on the use of roller 
chain for both power transmission and 
conveyor service, book contains typical 
installation conditions, formulas, charts 
and diagrams to simplify selection. In- 
dexed for easy reference, it describes selec- 
tion, application, installation, lubrication 
and maintenance. Also described are chain 
casings, lubrication and maintenance, 
sprocket engineering, leaf chains, roller 
chain flexible couplings and accompanying 
technical data. Book is available to quali- 
fied power engineers; please state your job 
title when requesting it. Link-Belt Co. 


ELECTRICAL 


121 Outdoor Motors — Six-pp Bul 
letin 2550 describes horizontal weather- 
protected motors from 250 to 2000 hp, 


25 





g under extreme 
weather conditions. Cutaway drawings 
construction. Standard and special 
described and specifications 
Allis Co 


lesigned for outdoor use 
show 
features are 
given The Louis 
122 Open-Type Motors — Super- 
Seal motors for many applications usually 
requiring enclosed designs are described in 
05-51B9040. Available in in- 
tegral frames, motors 
ire reportedly unaffected by 
oils, acids and alkalies. In addi- 
to lower cost, they have a 1.15 service 
w which often permits using a smaller 
motor. An example of savings of 30 


Bulleti 
these 
moisture 


horsepower 


dust, dirt, 


tior 


nt on a typical pump drive ts given 
is-Chalmers Mfg. Co 


123 


tors tor 


Wound Rotor Motors — Bulle- 
4-6713 describes wound rotor mo- 

rane or general industrial ap- 
utaway view shows internal 
onstructhor Ratings and dimensions are 
tabulated. General Electric Co 


124 Power Transformers — Preven- 
tive maintenance of power transiormers 
through modernization is discussed in this 
S-pp bulletin 


plications. ( 


Engineering analysis of a 
condition and the 
modernization are 
letailed. Westinghouse Electric Corp 


125 


steps to 
fully 


transformer’s 


be take! in its 


Dry-Type Transformers — 
sulletin GEA-6790, 8 pp, describes new, 
lighter weight, aluminum wound 
transformers rated 300 kva and 

s key standard and optional 
transformers, design varia- 

with photos 
und block diagrams. Gen- 


sealed 
illustrated 


126 


letin GI 


Motor Control Centers — Bul- 
4-4979D, 12 pp, provides detailed 
s line of industria! 

NEMA Sizes | 
ipplicable to all industries 
and/or d-c motors 
} 


lescripti 


ms of ec mpany 
motor mtro enters in 
through 6 
two or more a-c 
1 central location 
features of equipment, provides 
requirements 
charts, and provides 


General Electric Co 


Df trolled Irom 


minimum 
planning 


sample speciications 


127 Control Centers — Bulletin 402, 
16 pp, describes features and advantages of 
ontrols centralized by Concentrol 

complete interchangeability of 
accessibility, front and rear 
given, as 


space 


motor 

wit! 
units and wire 
layout 


Suggested 
is dimensional tables and specifica- 


ons. Continental Electric | quipment Co 


Pp atterns are 


Postage-free cards for ordering 
bulletins are on page 105. You 
may also use the cards to order 
literature mentioned in the ads. 


128 


tee n-pp 


How Capacitors Help — Four- 
Sulletin GEA-6715 tells how 
pacitors can provide savings on urban 
distribution systems, and serves as a guide 
in estimating amount of feeder load carry- 
which addition of capacitors 
Contains forms for calculat- 
kvar should be applied to 
substation or system to ob- 


ca- 


ing. « ipabilit 
will produce 
ing how many 
a given feeder, 
1In maximum loss reduction savings, and 
for determining where capacitors should 
General Electric Co 


he located 


129 Stationary Batteries — Design 


improvements in company ’s line of station 


ary batteries featuring corrosion-resistant 
positive grids made of Silvium are detailed 
in 8-pp Bulletin 6205. Closeup photos and 
cutaway views are tadiabedl, and plate 
construction features shown. Results of 
corrosion tests given. Exide Industrial 
Div., The Electric Storage Battery Co. 


130 Lead-Calcium Batteries — 
Twelve-pp Bulletin CP-540 covers the use, 
design and construction of company’s line 
of lead-calcium grid batteries for control, 
switchgear, auxiliary power and other sta- 
tionary battery applications. Complete 
cell data are included, as well as curves on 
discharge characteristics, rack data, and 
accessory details Ce& D Batteries, Ine 
1317 Aluminum Rigid Conduit —— 
This 12-pp booklet outlines briefly the 
mechanical and electrical advantages of 
aluminum rigid conduit. Specific installa- 
tion instructions are included, 
table of dimensions and weights 
num Co. of America 


132 Improved Switchgear — Bulle- 
tin GEA-5664E is a 10-pp booklet on 
operation, characteristics and application 
of manufacturer’s indoor and outdoor 
Metal-clad switchgear, rated 2.4 to 13.8 
kv with interrupting capacities of 75 to 
1000 mva. Describes Metal-clad’s margins 
of versatility, system protection, safety, 
compactness, maintenance and ordering 
ease. Includes equipment and application 
photos, dimensional drawings and lists of 
basic and optional equipment Also pro- 
vided are ratings, equipment diagrams 
General Electric Co 


as well as 


Alumi- 


133 Flow Switches — Bulletin FS-1 
covers company’s line of flow switches with 
& wide range of industrial applications 
Details of construction are given, along with 
dimensions, typical applications, and flow 
diagrams. McDonnell & Miller, Inc 


134 Power Capacitors — Bulletin 
GEA-6662A, 8 pp, describes the outstand- 
ing features of company s corrosion-resist- 
ant 50 and 25 kvar power capacitors for 
high voltage applications. Pictures, cut- 
away and dimensional drawings, ratings 
and weights included. General Electric Co 


LIGHTING, COMMUNICATION 
135 Mercury Floodlights — Bulle- 


tin GEC-1486, 8 pp, describes mercury 
vapor floodlights for parking lots, outdoor 
work areas, loading docks and similar 
areas. Heavy-duty, general purpose, and 
general-area floodlighting units from 100 
to 1000 w are discussed. Also provided are 
application data, details of mounting 
methods, dimension drawings. General 
kKlectric Co 


136 Communication System — 
Featured in this bulletin is a transistorized 
communication system designed to provide 
communication between two or more per- 
sons or departments regardless of distance 
or surrounding noise conditions. Operating 
and equipment features are detailed, as 
well as economy of installation and main- 
tenance. Gai-Tronics Corp. 


137 Industrial TV — Twelve-pp 
Bulletin 2239, on use of TV in power 
plants, describes major types of industrial 
television equipment, gives selection sug- 
gestions, and illustrates these with case 
histories of successful operation. Funda- 
mental problems of application covered 
are pertinent to any industry considering 
use of television as a tool of automation, 
is part ol safety improvements etc They 


include its use for stack observation, water 
level gage observation, flame viewing 
Diamond Power Specialty Corp 


MATERIALS HANDLING 
138 Vibrating Conveyors —Six- 


teen-page ( ‘atalog 66 is designed as a selec- 
tion guide on vibrating convevors for bulk 
materials 
handling operations that can be performed 
simultaneously while conveving, flow 
charts, illustrations of different types of 
applications, capacities, dimensions, 
other selection data. Ajax Flexibl 
pling Co. Ine 


139 


Gives information on materials 


and 
(Cou 


Improved Conveyor Belt 
Bulletin M302, 12 pp, on the Ray-Man 
conveyor belt, compensation al 
forded Pages are arr inged to re present il 
actual cross-section of the belt and text 
covers flexibility, resilience to shock load- 
ing, serviceability, other advantages of the 
belt. Raybestos-Manhattan, In« 


140 coal Handling — [ner 
portance of coal handling equipment i 
relation to over-all power plant design is 
discussed and illustrated in detail in 16-pp 
Bulletin A-2029. Describes 
handling coal at steam generating plants 
large and small, including barge and rail 
road car unloading facilities, storage and 
reclaim, conveying and elevating, crush- 
ing, weighing, sampling, distribution to 
bunkers and dust control. Link-Belt Co 


141 Coal Crushers — Provided ir 
this S-pp bulletin are details on « ompany s 
AC series of rolling ring crushers 
Illustrates construction features, gives per- 
formance data In luding Cc ip woities spe t ds 
weights and dimensions of various models 
Also shows typical money-saving installa 
American Pulverizer Co 


stresses 


sed im 


methods ol 


coal 


tions 


FANS 
143 Industrial Fans — bulletin | 


585, 16 pp, describes company’s industria 
fans, and includes construction features 
applications, fan arrangements and selec- 
tion information. Temperature and alti- 
tude selection data, capacity tables, di- 
mensions, special arrangements and types 
of fans are listed. The Day Co 

144 Tubeaxial Fans — Performancs 
and dimension specifications on Series 300 
tubeaxial fans are presented in 8-pp Cata- 
log 1110-B. Charts recommended stack 
sizes, maximum horsepower, and maximum 
speed for variable stack velocity and air 
flow output. Westinghouse Electrie Corp 


WATER CONDITIONING 


145 For Water Treatment — Fea- 
tured in this 8-pp bulletin is a range of 
equipment for water treatment, including 
aerators, degasifiers, deaerators, chemica! 
feeders, precipitation equipment, filters, 
and ion exchange equipment. Also de- 
scribes and illustrates gas analysis and 
control systems, meters, flow controllers 
and air valves. The Permutit Co. 


146 Deaerating Heater —Six-pp 
Bulletin WC-118A is filled with specifica- 
tions and diagrams on a two-stage spray- 
type packaged deaerating heater with 
internal vent condenser and controls, in 
capacities ranging from 2,800 lb/hr to 
100,000 |b/hr. Operation and design char- 
acteristics are detailed, diagrams showing 
how unit fits into various boiler feed svs- 
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LOWEST OPERATING COST OVER WIDEST PERFORMANCE 
RANGE OFFERED BY ‘““BUFFALO”’ MECHANICAL DRAFT FANS 


BLH—For Classes Ill and IV Service 


Outstanding performance has characterized the 
“Buffalo” Type “BLH” Fan in a large number of Classes 
II] and IV mechanical draft applications. A high 
mechanical efficiency is maintained over a wide operat- 
ing range. Stability of performance is constant from free 
delivery to shutoff. In the “BLH” turbulence is reduced 
to a minimum by a combination of “Buffalo” features: 
smooth inlet bell, backward-curved blades, uniquely- 
curved rotor flange and divergent outlet. Traditionally 
superior “Buffalo” engineering and rugged construction 
insure top performance, extreme dependability, quiet 
operation and a long, maintenance-free life. 

For full information on the “BLH”’, contact your “Buf- 
falo” engineering representative, or write for Bulletin 
F-200. 


BL—For Classes | and Il Service 


The high performance record of the “Buffalo” Type 
“BL” Fan is firmly established for most mechanical draft 
service in Classes I and II. Featuring non-overloading 
power characteristics, it provides stable, quiet output 
from free delivery to shutoff. A number of “Buffalo” 
engineering features contribute to the efficiency of the 
“BL”. These include the “Buffalo” designed wheel, 
factory-balanced and tested to minimize vibration, and 
the wheel-suited housing’s “free-flow” scroll design. The 
smoothly curved inlet bell is a strong factor in reducing 
turbulence. 


Your “Buffalo” engineering representative will be glad 
to explain all the advantages of the “BL” — or write 
direct for Bulletin F-102. 


Every “Buffalo” Fan brings you the advantages of the famous “Q” Factor — 
the built-in QUALITY which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 
Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 


EXHAUSTING 


FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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] 5 SPECIFIC PACKINGS + ogyy vee one gpa nr 
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147 Feedwater Heaters — Six-pp 
Bulletin S-217 covers operation and fea- 
tures of baffle spray type deaerating feed- 
water heaters. Featured is a cutaway draw- 
ing, with step-by-step operating descri 

tion, and a review of counter flow prine ‘ple 

and reasons for a vent condenser. Selection 


Teflon multi-filament data give n. Stic kle Steam Spec ialtie: »s Co 


ane lubricated ted with yarn, no 
Teflon. 148 Water Treatment Equipment 


— An outline of modern water treatment 
equipment is presented in this 10-pp bulle- 
tin. Discusses water impurities and meth- 
ods of treatment, typical water-treatment 
systems, aerators, degasifiers, deaerators, 
chemical feeders, precipitation equipment, 
filters, and ion exchange equipment. Lists 
nine ways to demineralize water, by ion 
exchange. The Permutit Co 


VALVES 
149 Air Valve High velocity air 


valve, composed ol gang operated, Neo- 
prene vane sections ts deseribed in 8-pp 
Shredded Teflon encased § AAAA asbestos lu- Crocidolite blue asbestos Catalog F-8752. Engineering data, dimen- 
in Teflon tape jacket. bricated with Teflon. yarn surface-lubricated sional, descriptive and application infor- 
with Teflon 


mation is included. Barber-Colman Co 


Aw) 


150 Cushioned Valves Nine au- 
tomatic water control vy ilves and thei uses 
ire described in &pp Bulletin G-5A. Fea- 
tured are cushioned check valves, water 
level control valves, sensitive pressure 


Crocidolite blue asbestos : i L Teflon tape impregnated regulators and one-man control valves 
yarn lubricated throughout th chemically resistant Photos of typical installations are included 
with Teflon. lubricant. Golden-Anderson Valve Specialty Co 
a 
. 151 Servo Valves — Catalog 210 con- 
tains a series of curves and schematics 
which highlight the design and perform- 
ince characteristics of company’s low flow 
servo valves for a variety of applications 
Teflon fope ay mad over Teflon tape apes oped Teflon tape lubricated These valves are suited to situations re- 
— blue with lubricant suitable for with special non-harden- quiring precise control at high power levels, 
een with — nitrating acid service. ing, non-melting lubricant. including nuclear reactor control devices 
ly resistant lubricant. and a wide range of industrial installations 
Moog Valve Co. In 


we GH | Mile [ iNi *BRAIDED 152 Filter Control Valves — Bulle- 
W- 7 describes | es tors ace ash 
| \ PAC Kl NGS went pb wer oo "Mien noe for pom 


trolling flow of water to filters. Operating 

lavouts, operation, construction and di- 

Specific service conditions are always best handled with a packing de- mensions, specifications are included 
signed for the purpose. This is especially true when it comes to hard-to- Golden-Anderson Valve Specialty Co 

handle liquids in pumps, valves, agitators, mixers, plating equipment and 

OTHER EQUIPMENT 

For this reason John Crane has developed 15 individual field-proved types 153 4 ee a o dg 4 

. - a ‘ . Leun J- > desc es COMPA x. cTo- 

of Chemlon Braided Packings. Within this line there is a type and styk dyne, a wet inertial type dust collector 


that will meet any combination of service conditions and requirements installed as part of the duct and a fraction 
of the size of many collectors of com- 

- All known industrial acids, alkalis or solvents parable performance. Photos show typical 

om , . installations. Also provided are perform- 
- Temperatures from —120°F to +600°F I : 
ance curves, specifications, cutaways show- 


similar applications. 


ing inner construction, details on a related 
filter for reclamation or removal of col- 


- Longer packing life due to lower coefficient of friction and lected slurry. Joy Mfg. Co 


1 
2 
3. High or low shaft speeds, also valve stems 
4 


non-raveling construction 
: : ’ ; 154 For Quiet Heating — Described 
Send in your service condition and we will recommend a Chemlon Braided in this bulletin is the HusHeater, designed 
Packing best suited to your application. Request Bulletin P-325 to heat without making «a sound 
water and liquids by introduction of steam 
Crane Packing Co., 6429 Oakton St., Morton Grove, Ill.(Chicago Suburb into the liquid. Lists advantages of the 
HusHeater, explains how to install it and 
tells how to order. Most common applica- 
iT ‘or DuPont Teflon M. for the Bes Pont Teflon : he 
T.M. for Dut Tef *T.M. for the Best in DuPont Tef tion is in filter boxes and hotwells, other 
applications are in heating processes in 


F—) 
wo sugar refineries, paper mills ete. Sims 
Pane DB) SD Oy fz g Pump Valve Co., tne 


MECHANICAL PACKINGS T SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 1 5 5 , 
Liquid Ion Exchanger — This 


CRANE PACKING COMPANY booklet provides 17 pp of technical notes 


In Canada: Crane Packing Co., Ltd., Hamilton, Ont 
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HENRY VOGT MACHINE CO., BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J. 
St. Lovis, Charleston, W. Va., Cincinnati 


FORGED STEEL 


VALVES 
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Delivered “READY-T0-OPERATE” From Coast To Coast 


Bigelow’s latest “one-piece” answer 
to a wide range of steam problems 
has already proven successful in in- 
stallations from Maine to Cali- 
fornia. This water-tube “packaged” 
boiler includes burner, forced- 
draft fan, feed water regulator, soot 
blower, valves, refractory, insula- 
tion, controls and accessory = 
ment. It is shipped complete—ready 
to operate as soon as service con- 
nections are made. 


Advantages 
Cuts Installation Costs and Time... 


Requires Small Space... Portable... 
Simple To Operate... Fast Steaming 
With Safety, Efficiency and Economy 
...Low Maintenance... Handles 
Quick Load Changes Easily and Effi- 
ciently... Wide 

Range Of Service... 

Burns Oil or Gas. 


Available in stand- 
ard sizes for capaci- 
ties ranging from 
8,000 to 45,000 Ibs. of 
steam per br. Write 
for this new, complete 
illustrated catalog. 


Founded 1833 


BIGELOW REPRESENTATIVES: Boston * New Yor 


ae Sr hroni 


3 * Syracuse * Detro 
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on Amberlite LA-1, liquid amine anion 
exchange resin. Nature and properties ar 
discussed, along with details on handling 
and operational steps in use of the prod- 
uct. Among applications discussed are 
recovery and separation processes, purl- 
fication of process streams, and pollution 
control. Resinous Products Div., Rohm 
& Haas Co. 


156 Pipe Insulation — Advantages 
of lightweight glass fiber Micro-Lok pipe 
insulation are detailed in this 8-pp bulle- 
tin. Gives physical properties, thermal con- 
ductivity, types factory applied jackets, 
comparison of other insulation thicknesses 
required for equal efficiencies, guide to 
specifications for application and finishing, 
ind dimensions. L.O.F. Glass Fibers Co 


157 Computer Control — This bro 
chure describes a digital control compute: 
and discusses process control, data logging 
pilot plant and test facility applications for 
computer control systems. Detailed speci 
fications are listed for the transistorized 
Model RW-300 for automatic on-line con- 
trol of industrial processes. The Thomp- 
son-Ramo-Wooldridge Products Co. 


158 Radial Engines — Bulletin 
200A, 16 pp, describes company’s radial 
engines, two-cycle diesel, spark ignition 
gas and Duafuel. Space-saving features 
and versatility of the radial engines are 
detailed, and schematic drawings, installa- 
tion diagrams, cutaway photos and line 
drawings showing inner workings and de- 
tailed assembly of radial engines are in- 
cluded. Nordberg Mfg. Co 


159 Relief Units — Automatic re- 
lease for heat, smoke and explosive forces 
by means of Pyrojector relief units is fully 
explained with photos and engineering 
specifications in this bulletin. Damage 
prevention advantages are illustrated. The 
Swartwout Co 


160 Pipeline Sampling — Precise, 
automatic methods of sampling directly 
from pipelines are described in 8-pp Bulle- 
tin st 9475-2. Illustrated bulletin de- 
scribes technical aspects such as line strati- 
fication, flow profile, sample probe loca- 
tion, economic factors, basic methods 
time-proportional and flow-proportional 
compiling Proportioneers, Inc. 


161 Magnetic Separator — Light- 
pp Bulletin 1051 describes company’s In- 
dox V Drum Separator for removal of 
tramp iron in process industries Discusses 
superior strength of ceramic magnet ma- 
terial utilized in the separators. Includes 
detailed specifications and dimensions, siz¢ 
chart. Stearns Magnetic Products 





Bulletins reviewed here are of- | 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not state their job title and 
company. Some manufacturers also 
prefer not to send literature to those 
in foreign countries in which they 
have no sales_ representatives. 











162 Process Equipment — Bulletin 
G-3B, 12 pp, discusses applications and 
performance characteristics of Fuller-Kin- 
yon pumps, Airveyor pneumatic convey- 
ors, Fuller-Huron Airslide fluidizing con- 
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This diaphragm pump 
can’t air bind 


. +. one of many reasons why you get reliability and 
accuracy with Milton Roy Controlled Volume Diaphragm Pumps 


Take a good look at these outstanding features of the new 
Milton Roy Controlled Volume Diaphragm Pump: 


@ no air pockets. 
@ positive mechanical valving bleeds air or vapor from hydraulic fluid 
automatically once each stroke. 
uniform pressure on both suction and discharge . . . diaphragms move 
without tendency to twist or bend. 
non-lubricating hydraulic system . . . fluid can be water, or other liquid. 
no moving parts to beat air into the hydraulic fluid. 
diaphragm liquid ends interchangeable in the field with Milton Roy 
packed plunger liquid ends. 
monel fillers . . . effectively seal and prevent cold flow of the 
plastic diaphragm. 
Standard liquid end designs are available for pressures to 1,000 psi 
and capacities from 1.1 to 138 gph . . . manual or automatic 
0-100% capacity adjustment. Higher capacities available. 


Take another look at the Milton Roy 
approach to your metering and pumping 
problems . . . write for detailed informa- 
tion to Milton Roy Company, 1300 East 
Mermaid Lane, Philadelphia 18, Pa. 


Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems * Anders Air and Gas Dryers 
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Mupressors and Vacuul 
pumps, horizontal-grate coolers, Humboldt 
suspension-type preheaters, Lehigh in 
duced draft fans and hot gas washers 
positive pressure blowers and gas pumps 
Operating principles are explained and 
typical installations illustrated. Fuller Co 


veyors, rotary col 


163 Firebrick Data — Power engi 
neers, concerned with refractory mainte- 
nance and specifications In the ceramic, 
glass, metals, petroleum and marine indus 
tries will be mterested in technical data 
card, Bulletin R-52. Summarizes technical 
data previously published by company) 
and is printed on card stock and punched 
for easy notebook insertion. Refractories 


Div., The Babcock & Wilcox Co 


Outstanding Among 
This Month’s Catalogs 


| 164 Distribution Centers — bul 
letin GEC-1355A, 28 pp, provides gen- 
| eral and technical information on inte- | 
gral distribution centers, 112% kvaand | 
above, liquid filled and 300 kva and 
| above, open- and sealed-drv. Cites five | 
yy idvantages of the units, gives sugges- 
tions for Use ind compares three ty pes 


= , ol transtormers \ breakdown of in- 
+ | coming line (or high-voltage) section, | 

ere AY transformer section, and outgoing (low 

voltage) stationary molded-case feeder 


breaker panel is included. General Elec 


tric Co 


fo clean tubes from V/” fo i BES, compeonsion Rectanae-— 


i line of compression packings, includ 


ing both the sheet and rod seal types 


Rotojet Junior Tube Cleaners are unusu- Describes packing materials and in 
ally powerful for their size and weight. They cludes sections on recommended pack 
are fed easiiy through the tubes with the ae nd dene etonan , = —s m1 

ure guises, pharmaceuticals Onn 


operating hose, and can be shifted quickly stuffs and beverages, paper and textile 
from tube to tube. Their convenient size, processing, water, petroleum, acid serv- 


others 


. speed, and ease of operation offer a marked ie, alkalis and steam service 
i) F contrast with external cleaners costing many Packing recommendation chart is in 


dees eneee. cluded. E. F. Houghton & Co 

—_ = An air valve directly behind the Rotojet 166 Central Station Units 
motor permits one-man operation. Very Catalog 39ACW-55, 72 pp, is arranged 
and replaceable little headroom is required, and either ver- for accurate selection of central station 
element tical or horizontal tubes can be cleaned. Weathermakers, in capacities to 40, 750 
. a . “ efm, for conventional and multi-zone 
Simplicity of Rotojet design and precision ipplications. Dehumidification coils for 
construction assure long service, efficient use | direct expansion or chilled water can be 
=) =| of power, and freedom from trouble. Eco- selected by either wet bulb conditions 
nomical brushes, cutters, and scrapers meet or apparatus dewpoint temperature 
Air vaive for practically any requirement. eked poking << - — 


Sectional wire brust one-man operation . 
al wire brush — Send for Bulletin J-410. of these air conditioning units mechani- 
cal and guide specifications, perform- 


Expanding scraper 


ance curves and rating tables for hot 
| water and steam coils Flexibility of the 
| compact central fan-coil models is 
illustrated by sketches showing differ- 
ent arrangements of “building block” 
components. Carrier Corp 


| 167 Heating Devices— Catalog 

GEC-10051, a 52-pp 1958 guide on 

heaters and devices, supplies answers 

for hundreds of heating problems In- 

formation is included on pipe heaters, 

thermostatically controlled immersion 

heaters, l-in. diam water immersion 
heaters, new ratings and configurations | 
| of tubular heaters, others. Heating | 

ELLIOTT COMPANY—ROTO PLANT [i ein eae 
quirements section. Typical application | 

Tube Cleaner Specialists Since 1910 | problems are solved to give heating re 
quirements in & short-form method 


General Electrie Ce 


147 Sussex Avenue, Newark, N. J. aa" 
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HERE’S WHAT YOU CAN DO ABOUT THE HIGH COST OF FUEL 


GET MORE 
HEAT FROM 
EVERY FUEL 
DOLLAR WITH 


A 


| ByLbbevex-ingepee! 


Package 


Air 





Preheater 


By recovering heat from the exhaust 
gas, the Ljungstrom Air Preheater 
can increase combustion tempera- 
ture as much as 400° or more! By 
raising furnace temperature this 
way, you permit more heat to be 
absorbed into boiler tubes or heat 
transfer surfaces. The results are 
increased capacity and greater out- 
put from every fuel dollar you spend. 

And when you credit fuel savings, 
the installed cost of a Package 


Ljungstrom can be paid for in 
approximately two years. 

You get maximum heat recovery 
because the Ljungstrom’s exclusive 
rotary heat transfer element puts 
the heat back directly into the com- 
bustion air, i.e. without passing it 
through heat-absorbing partitions 
or tube walls. Package design also 


gives you all the advantages and 
economies of the Ljungstrom in a 
compact, pre-assembled unit. Avail- 
able in vertical or horizontal models, 
Package Ljungstroms are readily 
adaptable to any plant arrangement. 

For further information, write 
today for the free 14-page Package 
Ljungstrom manual. 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17, N. Y. 
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VALVE DURABILITY 


MATCHES 
SUPERCRITICAL PRESSURES 


Rated at 5000#-1150°F., Hancock Valves were selected 
for the new unit of the Philo Plant of Ohio Power Co. 
where boiler operation is at pressures and temperatures 
above the critical. Stay-in-the-line durability explains 
why design engineers and steam plant operators prefer 
these valves for feedwater service, drips, drains, vents 
and other piping. 

Hancock Valves are easily serviced in the line. The 
bonnet is permanently welded to the body. No bonnet 
joint to leak. No seal weld to cut—no danger of damage 
to internal parts. The stellite seat is integral. No seat 
joint to leak. Seat refinishing is quick and easy with a 
power drill and reseating tool. The stellite disc is re- 
placeable. The stem resists galling, erosion, thread wear; 
inhibited packing prevents stem pitting. No need for de- 
structive “cheater” loading—handwheel operation is easy, 
closure positive against full rated pressure. 

Protect personnel, plant and service to customers with 
durable Hancock Valves. Ask your nearby industrial 


supply distributor for complete details. 


Sizes: ¥2" thru 2”. OS&Y. 
Service Ratings: For all 
pressures up to 5000 psi 
at 1150°F. Weld Ends. 


44” Hancock Valves on main instrument lines (S000#-1150°F.) 


MAXWELL HANCOCK STEEL VALVES 


MANNING 


I § A product of 
Wik MANNING, MAXWELL & MOORE, INC. 


mete 


TRADE MARK 


Consolidated Ashcroft Hancock Division * Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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TO POWER’S 
LOW COST FUTURE 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


© Bituminous coal contributes to plant operating profits 
by its productivity and stability. Virtually limitless supply, 
plus most modern mining methods, gears production to 
any volume demand. 


Accessibility and increasingly efficient burning 
equipment mean economical, constant-cost for today 
and tomorrow. 


SSh er Om 


if i's 
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for users of underground piping systems... 


Now... :.: the first time, basic principles used by 
Ric-wiL for decades are supported by extensive 
independent research. These principles are brought 
out in Technical Reprint #16, issued as a compila- 
tion of the results of a survey by the Building 
Research Advisory Board, of the National Academy 
of Sciences and tests made by the National Bureau 
of Standards. These criteria are also the basis of 
new Guide Specifications issued by several Federal 
Agencies, all of which include the basic principles 
of Ric-wiL Prefabricated Insulated Piping Systems. 
This survey is of such magnitude that it required 
over 2,000 man-hours and some 2,500 pages of 
documents and tests. 
All tests of a conduit system required by the survey 
and specifications have been completed by Ric-wiL 
and an approved independent testing laboratory has Part of test equipment built by Ric-wiL in 
certified that Ric-wi1L Systems comply. Write, wire QUALIFICATION TEST PROGRAM. 


or phone for complete information. Ask for Ric-wiL Catalog on 
complete line of systems available. 


Quality Piping Systems... 
... of Exceptionally High Thermal Efficiency 


SINCE 1910 


BARBERTON, OHIO 
IN CANADA: THE Ric-wiL COMPANY OF CANADA LIMITED 


See our catalog in Sweet's and Engineers’ Product File 
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Just plug into 


you want/ 


U.S. VARIDRIVE Motors 


...one unit...intinite speeds! 


So simple to get any speed you want, directly 
from standard AC power lines—with U.S. 
VaripRIVE Motors! One compact, self-con- 
tained unit does it. With U.S. Variprive, 
. you don’t have to buy a DC converter, DC 


generators, complicated and delicate elec- 
tronic circuits. Just plug in this one simple 
unit— dependable, easy for your regular per- 


U.S. ELECTRICAL MOTORS INC. 


sonnel to maintain. You merely dial, and get 
smooth, stepless speed changes immediately! 
Thus, you set speeds for maximum produc- 
tion as needs vary...increase machine effici- 
ency...output...product quality! Decrease 
costs...rejects...manpower and materials 
waste! Available in Ratincs: % to 60 H.P. 
Specify: “U.S. VanmpriveE Motor: 


BOX 20568. LOS ANGELES 54, CALIFORNIA 
OR MILFORD, CONNECTICUT 


FREE COLOR BROCHURE 
..-Send for U.S. Varidrive 
Bulletin No. 1797 
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standard AC /ines 
and dial the speed 





Personnel Air Locks meet AEC Code 


G. E.’s Vallecitos BWR is one of eight atomic power plants 
that have installed or are planning to use Henry Pratt Air 
Locks. Pratt’s experience in this field has developed a basic 
unit that can be modified for any reactor vessel. The Henry 
Pratt ‘“‘door’’ includes some very desirable features . . . an 
interlocking device that keeps one door open when the other 
is closed, automatic or manual controls and choice of com- 
pression or pneumatic door seals. Locks are built to with- 
stand any practical pressure, size is no problem, an 8’x10’ 
lock at G. E.’s Test Reactor at Vallecitos will admit trucks. 


Write for full details. 


Butterfly Valves that shut in °/10 of a second 


At the MIT Research Reactor two 30” Pratt Quick Acting 
valves are used in the ventilating system. Their split-second 
closure is necessary to maintain the integrity of the pro- 
tective vessel in case of reactor incident. The valves are oil 
cylinder operated and were shipped complete with a 
“power package”’ for easy installation. 


These standard Pratt valves were chosen for abnormally 
severe service . . . excellent evidence why Pratt valves are 
so widely used for handling large volumes of water in con- 
denser service, pump discharge or other power plant 
applications. 


Write for valve manual B-2. G 


Expansion joint simplifies 
turbine condenser alignment 


This rubber belt expansion joint provides a flexible, vacuum 
tight connection between the turbine and the condenser— 
and greatly reduces time, trouble and costs in engineering 
and construction. A reasonable tolerance can be allowed be- 
cause the Pratt Expansion joint absorbs up to 1” of axial 
and %” of lateral movement. Round or rectangular units 
can be built to any size. If one dimension is less than 14’9’, 
the joint can be shipped fully assembled. 


PRATT 
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s 308 EAST JAMES STREET 
BARRINGTON, ILLINOIS 


oo 
PO EP. 


A Periodic Report on Atomic Energy 
Development Throughout the World 
Published by Technical Publishing Co. 


November 1958 


Geneva vs Montreal. It was somewhat unfortunate that the World Power Conference 

in Montreal, September 7 to 11, was scheduled during the same period as the 
Conference on the Peaceful Uses of Atomic Energy at Geneva, since many prominent 
engineers and scientists in the nuclear field who felt it necessary to attend the 
Geneva meeting would otherwise have attended the World Power Conference in 
Montreal. While it was reasonable that Geneva should have first call on the scien- 
tists who are engaged in nuclear development, the future of atomic energy rests 

on its ability to integrate nuclear power (on the basis of competition with 
hydraulic and conventional fuel resources) into the power systems of the world. As 
Sir Christopher Hinton, Chairman of the Central Electricity Board of Great Britain 
expressed it in his address at Montreal, "I hope I may be forgiven if I suggest 
that the atomic energy organizations of all countries would have been wise to 

make recognition of this fact by a more even distribution of its technologists (as 
distinct from scientists) between Geneva and Montreal." 





As it turned out, judging from early reports from Geneva at this writing, 
(Sept. 23), there were probably more nuclear experts than were needed or could be 
accommodated comfortably at Geneva. More than 5000 delegates and visitors from 
69 countries were in attendance at the Geneva meeting. 


While all phases of nuclear power development were discussed at Geneva, the 
highlight of the conference was the importance accorded the subject of controlled 
thermonuclear power. At the previous Atoms For Peace Conference in Geneva, in 
1955, the subject of controlled thermonuclear power was just barely considered, 
when Homi Bhabha of India, the Conference President, brought the subject up in his 
opening address. Until that time virtually nothing had been said about fusion, and 
Bhabha's remarks had an electrifying effect not only upon the Conference but 
upon the attitude of scientists throughout the world. 


The three years since the 1955 Conference have made a tremendous and 
extremely welcome change in the attitude of all countries toward thermonuclear 
research, and at this last Geneva Conference there was almost too much thermonuc-— 
lear information to comfortably assimilate. Not only were there thermonuclear 
devices in actual operation but also models of future ones, indeed the large 
number of exhibits, their complexity, and varied nature tended to overwhelm the 
visitors. All of it was in the open, however; there were no secrets. Russia sprung 
a surprise in the disclosure of their OGRA, the huge thermonuclear machine which 
is undoubtedly one of the largest and elaborate in the world. The quantity of 
printed material was astonishing -- never was there such an outpouring of nuclear 
information. All in all, some 2300 papers were submitted by 44 countries —- 13 of 
these countries presented papers dealing with controlled thermonuclear power. A 
dramatic announcement was made by the United States and the United Kingdom just 
before the opening of the conference. This concerned the total declassification of 
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information in the field of thermonuclear research. Ideas in the controlled 
thermonuclear field will no longer be born classified. 





The importance of the complete declassification in the field of fusion was 
recognized by all participating countries. L.A. Artsimovich, who presented the 
leading paper on thermonuclear work in Russia, commented on this move in enthusi-- 
astic terms: Said he, "For the first time, these results will be discussed on an 
international scale, and this is probably the most important step that has been 
made towards the solution of this problem. The importance of this fact is greater 
than that of the separate investigations which as yet have not brought us very 


much nearer to our ultimate goal." 


Despite the astonishing array of controlled thermonuclear devices on dis-— 
play it was quite ebvious from the papers and the discussions that success in this 
field of research is still a long way off. Much of the optimism that characterized 
the early disclosures of research on fusion had disappeared, and in its place 
was a more realistic appraisal of the nature and difficulties that lay ahead. Of 
interest were the many different approaches in thermonuclear research. The pinch 
effect, which had been involved in so much of the early work, seemed to be less of 
a factor in present research despite the continued efforts of the British to base 
their work on the pinch. Of course, the pinch approach possesses a basic sim- 
plicity which had great appeal in the beginning. It does not require elaborate or 
expensive apparatus in order to obtain interesting experimental information. 

It has, however, had to cope with severe plasma instability problems. Neutrons 
have been produced in pinch devices under conditions which suggest thermonuclear 
origin. The United States, Britain, and Russia have all used the pinch and while 
the first results were encouraging it is sobering to reflect that the number of 
neutrons produced (up to about 100 million per pulse) falls far short — by a 
factor of a billion or so — of representing the return of as much energy as was 


required to produce then. 


There has been much discussion as to whether the neutrons produced in pinch 
devices are of a thermonuclear nature or the by-product of other plasma phenomena. 
This question, as far as the Geneva Conference was concerned, was more or less 
academic, one which at this time was of little relative importance. It is possible 
that some of the experimental apparatus is producing thermonuclear reactions 
on a small scale and that, with improved techniques and larger machines, a much 
greater yield of neutrons will result. There was, in fact, general agreement 
that the origin of neutrons was not important; the problem was how to get more of 
them. As expressed by Prof. Artsimovich, "When the number of neutrons reaches a 
value in excess of 10", then all doubt as to the origin of this effect will 


disappear." 


It was obvious from the general discussion that much work remains to be 
done on the study of plasma physics. Russian calculations, taking into considera- 
tion factors which had not been evaluated before, indicated that radiation losses 
from very hot plasmas may be much greater than previously supposed. 


Of great interest was Oak Ridge's DCX described in paper 344 by C. F. 
Barnett and others. This device, which is part of Oak Ridge's experimental pro- 
gram, is based on dissociated trapping of energetic ions. The Russian OGRA is 
somewhat similar to the DCX machine, and it also, is based on magnetic trapping of 
ions. The basic principle of the Oak Ridge experimental work can be explained in 
the following way: Molecular deuterium ions, each consisting of two deuterons 
and one electron, are supplied at high energy in the form of a beam from an 
accelerator, and injected across a magnetic field into a vacuum chamber. Ordi- 
narily an ionized molecule so injected will move in a large circle if the field 
is uniform, and return to strike the source from which it was injected. Trapping 
can occur, however, if the molecular ion is dissociated or broken up at some 
suitable point in its orbit, thereby altering the charge—to-mass ratio. 


The molecular ion can be dissociated into two particles: a single posi- 
tively charged deuteron, and a neutral deuterium atom, consisting of the remaining 
deuteron and the electron. This can be expressed as follows: 
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t + O 
a «~88 


The neutral atom is not acted upon by the magnetic field and immediately 
escapes. The positive deuteron, on the other hand, with the same charge and veloc-— 
ity, but only half the mass of the original molecular ion, will move in a new 
orbit which has a radius only half as large. Consequently it cannot come back and 
strike the source; it will continue to circulate in its orbit. 


The scheme would be of merely academic interest unless highly efficient 
means were actually available for dissociating molecular ions at the proper point. 
This means was suggested by John S. Luce who discovered that an unusual type of 
electrical discharge —— a high current vacuum arc — could dissociate molecular 
ions with remarkably high efficiency over a wide range of ion energies. These arcs 
have electron energies of tens to hundreds of electron-volts and require an axial 

magnetic field for stable operation. Arcs 

as long as 6 ft have been drawn at 150 v 

and 250 amp. These arcs are still only 
MOLECULAR partly understood, but their effectiveness 

is demonstrated by the results with 

DCX. The general principle of the DCX 

is shown in the diagran. 


The Russian OGRA is based upon this 
general principle but does not use the 
arc that is so effective in the DCX, and 
at the Geneva Conference the Russian 
scientists were anxious to obtain further 
details of this remarkable arc. 


i It was quite obvious from the large 
size and state of development that the 
Russian machine was designed and built 
independent of knowledge of the Oak 
Ridge machine. 


Reactor Progress. A somewhat significant, and to some a disappointing, feature of 
the Geneva Conference was the lack of new ideas in the field of fission reactor 
technology. While there were many papers describing advances in various types 

of reactors, the reactors themselves were the same types which have been in the 
course of development over the last three years. The Russians described a zero- 
energy uranium hexafluoride gas fueled reactor, but this concept is not new since 
a reactor of this type has been under study in the United States by Burns & Roe 
for some time, and was described in the August 1958 issue of Nucleonics. The 
German Pebble Bed gas-—cooled reactor being built by Brown Boveri, and Krupp, 
while intriguing, was not new, since a Pebble Bed reactor of this kind has been 
under development on this side of the Atlantic by Sanderson & Porter for several 
years. This project was described in Power Engineering in August 1957. 











Of course, much interest in reactor development centered upon what the 
Russians had accomplished since the 1955 Conference at Geneva. At that Conference 
they had described their first 5000-kw nuclear plant near Moscow but since that 
time very little reactor information had come from Russia. At this last Confer- 
ence, however, the USSR gave a good account of its activities in the field of 
practical power reactor development and this was quite good, and quite varied in 
scope, indeed, in many ways it paralleled reactor development in the United 
States. Russian development involves pressurized water reactors, boiling water 
reactors, homogeneous, sodium-graphite, fast breeder, intermediate neutron, and 
gaseous fuel reactors. Steam pressures vary between 90 psi and 1300 psi, and steam 
temperatures as high as 900 F are used. While Russian reactor technology was good, 
and quite impressive, it was not necessarily better than U. S. reactor develop-— 
ment. Perhaps the most startling event of the Conference was the announcement 
by the Russians that they had just brought to full power a new 100-Mw (e) dual 
purpose power and plutonium reactor in Siberia. This, however, is only the initial 
installation of a six unit station totaling 600 Mw (e). The reactor is light-water 
cooled, graphite moderated, and uses natural uranium as fuel. 
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From a Practical Standpoint the discussion of power reactor technology at the 
Montreal World Power Conference was perhaps more valuable than that which went on 
at Geneva, since it was concerned less with description of nuclear power stations 
than with their economics and integration in systems involving other types of 
power plants. At Montreal there was a frank realization that the early excitement 
and interest in a wide variety of possible reactor types was subsiding and being 
replaced by sober concentration on a few. There was perhaps more emphasis of 
nuclear power costs at Montreal than at Geneva. 





It was very obvious from the discussion that despite the fact that a nunm- 
ber of nuclear power stations have gone into service throughout the world, the 
question of costs is still in a nebulous state and subject to varied opinion. With 
regard to actual experience, Great Britain, of course, enjoys an advantage because 
of her pioneering experience with Calder Hall. Calder Hall has already pointed the 
way to economies in construction which are being used effectively in the con- 
struction of Bradwell, Hunterston, Hinckley Point and other British nuclear 
stations under construction. 


The United States has the largest and most varied experience with reactors 
and this formed the basis of a very interesting paper presented at Montreal by 
Donald H. Stewart. He listed nine civilian power reactors which have produced 
electricity, and analyzed their capital costs. While there were many ways by 
which capital costs might be reduced, Stewart felt that the most immediate reduc- 
tions in capital cost per kilowatt could be obtained by building nuclear plants of 
larger size. Another factor that will reduce construction costs is the standardi- 
zation of reactor components. Reactor designers have been inclined to insist that 
components such as fuel elements, pumps, valves, control system and fuel handling 
apparatus be specially designed for each reactor. Costs of specially manufactured 
items are very high. Experience is indicating that in a number of these areas 
standard equipment can replace the specially designed equipment presently used. 
This is a reflection of increased knowledge and confidence which can result only 
from operating experience. There is a limit to the cost reductions to be expected 
from standardization of components, however, because even when reactor components 
become standardized, they will prove more expensive than conventional items. The 
penalty for component failure is more extreme than in a conventional system due to 
induced radioactivity which makes maintenance difficult. 


Operating experience is also demonstrating many areas where performance 
improvement and design simplifications can be achieved. This experience will 
before long permit designers of full-scale prototype plants to substitute confi- 
dence based on knowledge for excessive conservatism. For example, the Experimental 
Boiling Water Reactor at the Argonne National Laboratory has demonstrated a capa- 
bility of operating at three times its design power of 5000 electric kilowatts. 
Improvements in performance such as this can reduce capital costs by large 
factors. 


As far as operating costs are concerned, Mr. Stewart said that experience 
to date has shown that there is no reason to believe operating costs of a large 
nuclear plant will be higher than those of a conventional steam plant. Essentially 
the same number of persons is required for either system and, with proper train- 
ing, it appears that comparable job classifications will be involved. 


The effect of capital costs on final power costs, especially under private 
financing, is so large that it may determine the selection of fuel enrichment. 
There is a strong feeling in the United States that the somewhat higher fuel costs 
incurred by the use of slightly enriched fuel instead of natural uranium are 
more than offset by savings in capital costs. These savings come about because 
enrichment permits reactors with smaller physical sizes for given heat outputs, 
higher specific powers, and more freedom in the choice of materials and designs. 
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60-CYCLE CURRENT ratings of six round copper tubes in terms of weight per foot. 


























How to carry more amperes per pound of copper 


THIN-WALL TUBES with low wall-thickness-to-diameter ratio offer 
decided electrical advantages—and opportunities for cutting bus 
costs—wherever mechanical requirements permit. The charts 
above and at the left show the 60-cycle skin-effect phenomenon 
characteristic of six representative sizes of round copper tube, 
1.5” to 4.0” O.D. The curves cover the entire range of wall 
thickness from solid round rods, at the right, to the thin-walled 
tubes in common use at the left. What is true of round tubes is 
also true of other tubular bus shapes. 


INSTALLATION ECONOMIES. When round tubular bus conductors 
can be selected in thin-wall sizes from the standard pipe dimen- 
sion schedules, it is possible to effect further economies by the 
use of stock sizes of supports, connectors, tap clamps, and other 
necessary hardware available in great variety in dealers’ stocks. 
More complete information on tubular conductors is available 
in the Sixth Edition of The American Brass Company's Publica- 
tion C-25. This 62-page booklet has a wealth of general informa- 
tion on the properties of copper conductors—plus convenient 
data for the most commonly used sizes of all types of rigid bus 
conductors. 
TECHNICAL SERVICES. Anaconda specialists are available to help 
you in the solution of technical problems involving the use of 
Anaconda Bus Conductors. For such service, or for a copy of 
Publication C-25, see your nearby Anaconda representative. Or 
write: The American Brass Company, Waterbury 20, Conn. sno 
0 02 Of Of O8 10 t2 «#414 


THE INFLUENCE of wall thickness on the 60-cycle cur- © 


rent rating of six round copper tubes, 


COPPER CONDUCTORS 


Made by The American Brass Company 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


e @ 
VENTILATED 


WIRE & ROD FLAT BARS ROUND TUBES SQUARE TUBES CHANNELS 
SQUARE TUBES 
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Now ...for every tube...every size...every type of job 


WILSON TORQ-AIR-MATIC 
AUTOMATIC EXPANDER DRIVES 
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MODEL A tubes 


for Condensers 
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moderately thick tube sheets 
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Boiler Tubes 


MODEL B 

for Heat Exchangers 
%° to 1% O.D. 

oil refinery —chemical plants 
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gauge tubes in thick sheet 


Now WILSON offers a complete line of Torq-Air-Matic automatic tube expander 
controls. The Wilson Torq-Air-Matic is the first and only air driven tube expander drive 
that accurately controls tube expansion by directly measuring torque output at the 
mandrel without depending on frictional, ratcheting, magnetic, hydraulic or 
electrical devices. 

THOMAS C. WILSON, INC. 21-11 44th Ave., Long Island City 1, N. Y. 


Branch Office: Land Title Building, Philadelphia 10, Pa. 
Representatives in principal cities * Cable Address: “Tubeclean,” New York 


See how the exclusive design features of 
WILSON Torq-Air-Matic can help you 
expand tubes accurately and uniformly 
with considerable savings in time and man- 
power. Write for your Bulletin No. 581 
which gives helpful data. 
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Hall Industrial Water Report 


VOLUME 6 


NOVEMBER 1958 


From Kerosene to 100 Octane 


The cat crackers of today’s oil refineries bear little resemblance to 
the batch stills of yesteryear. But the old and the new do have one 
thing in common—water problems. Treatment of water for boilers has 
become more critical because of higher pressures and ratings and greater 
necessity for avoiding interruptions in production. The same is true of 
service and cooling water treatment. And waste water problems are 
becoming more acute because of the pressure to conserve water and 


clean up our lakes and rivers. 


Hall Laboratories engineers have been working with water in refineries 
as well as in other industries for more than thirty years. They are 
ready to help you with all your water problems. 


Sweetening Sour Water 

Deposits formed so rapidly in the 
sour water deodorizing tower at a 
Canadian oil refinery that chemical 
cleaning was required every month. 
Each cleaning job cost $600. 

When he learned of the problem, 
Hall engineer J. S. Sullivan recom- 
mended the use of Calgon and Hagan 
Dispersive. The cost of these chem- 
icals would be only a fraction of the 
cost of chemical cleaning. 

After treatment was started the 
tower operated without any indica- 
tion of deposit formation and inspec- 
tion was postponed for three months. 
When the tower was inspected, 
Sullivan and the operating men were 
gratified to find it clean. 


Failure in Sixteen Days 


A Northwestern oil refinery 
installed two boilers, and a_ hot 
process lime-soda softener to treat 
the hard, high solids feedwater. 
Operation was started without phos- 
phate conditioning of the boiler 
water and sixteen days later one 
boiler was out of service with rup- 
tured tubes as a result of scale 
formation. 

In response to the call for help a 
Hall engineer left for the plant im- 
mediately. He found that plant 
operation depended upon keeping 
the remaining boiler in service. This 
seemed doubtful because a peek into 
the furnace revealed overheated 
spots on many tubes, a literal red 
light warning of insulating scale 
within them. 


There was no time to start with a 
low phosphate feed and to gradually 
build it up so as to avoid rapid 
loosening of scale and possible tube 
blockage. Full phosphate condition- 
ing was started at once. Then the 
Hall engineer had to sweat it out. 
Would there be tube trouble? Would 
carryover occur because of high con- 
centrations? Fortunately, neither 
occurred. Within 24 hours the over- 
heated spots disappeared and every- 
one relaxed. 

Without proper conditioning of 
the boiler water, tubes failed in 
sixteen days. Following the estab- 
lishment of desirable conditions 
many years passed without further 
difficulty. 


Saving by Wasting 

A petrochemical plant used well 
water for cooling in once-through 
services which required colder water 
than the cooling tower could deliver. 
Practically all of the well water was 
then discharged to the cooling tower 
system as make-up. Since this was 
far more water than was actually 
required for make-up, the amount of 
blowdown from the recirculating 
cooling system was about four times 
what it should have been. 

Treatment of the recirculating 
cooling water for corrosion control 
involved the use of sulphuric acid, 
Calgon® and Coraid.® Hall engineer 
S. R. Osborne pointed out that the 
excessive blowdown was resulting in 
the wastage of large amounts of 
chemicals—more than $60.00 worth 
a day. He recommended that this be 
saved by discharging to the sewer all 
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of the well water not actually re- 
quired for make-up to the recircu- 
lating cooling system. 

In most plants Hall engineers are 
looking for ways to save money by 
reusing or recovering cooling and 
waste water. In this case the plant 
could save about $22,000 annually 
by wasting rather than recovering 
once-through cooling water. 


Pitted Gauge Glasses 


A very common problem often 
puzzling to boiler operators is the 
internal wastage of glass above the 
water level in gauge glasses. Water 
level visibility is impaired and some- 
times the glasses are weakened to the 
point of failure. 

When this problem was first re- 
ferred to Hall Laboratories years 
ago, study by the Hall research staff 
revealed an interesting process of 
corrosion. 

Steam is continually condensing 
on gauge glasses above the water 
level. The hot, pure water slowly 
dissolves the glass. Sometimes dis- 
solved silica reprecipitates as an 
opaque deposit which imparts a 
frosted appearance to the glass. 

There is no way to modify boiler 
water treatment to prevent or con- 
trol the trouble. When flat or pris- 
matic glasses are affected replace 
them with mica-backed flat glasses. 
When tubular glasses are involved, 
try to obtain a more resistant glass. 


Free Copies of 
Water Lecture Available 


A limited number of free copies 
of ““Your Most Important Raw Ma- 
terial,” the Edgar Marburg Lecture 
by Dr. Everett P. Partridge, are now 
available. For your copy or for infor- 
mation on how the Hall System can 
help solve your particular water prob- 
lems, write, wire or call address below. 


Water is your industry’s most im- 
portant raw material. Use it wisely. 


FALL LABORATORIES 
N OF HAGAN crHemicacs & NTROLS, IN¢ 
' NG. * BuF ; ENNSYLVANIA 


ABORATORIE 


aa 
te? 


NADA HAGAN ePORA N ANADA & TEO, TORONTO 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Solar’s 300-kw gas turbine generator 


offers 5 unique advantages 


@® Compactness, light weight, low-cost installation 
@ Reliable 10-second starts from -65F to 130F 

@ No vibration, low noise levels 

@ Low maintenance and operating costs 

© Ability to burn a wide variety of fuels 


POWERED BY A 500 hp Jupiter® gas turbine engine .. . Solar’s 
300-kw generator set weighs only 6900 pounds and is con- 
siderably smaller than the average automobile! Installation 
is easy... and costs less... because lightweight, vibration- 
free gas turbine generators require no foundation. 
Push-button starting is automatic on Jupiter-powered 
generators. They require no warm up, reach full power in 
eiaennaia Uline autietttete ann less than 10 seconds . - even after long periods of standby 
be easily moved to remote locations. service, Simple in design, with few moving parts, the sets 
require a minimum of maintenance and no operating 
attendance. And they can be operated efficiently on almost 
any available fuel—including gasoline, kerosene, diesel 
fuel, jet fuels and natural or manufactured gas. 
Compact, reliable Solar gas turbine generators are 
ideally suited for mining, missile ground support, indus- 
trial and other important applications. For detailed infor- 
mation, write to Dept F-84, Solar Aircraft Company, 


Reliable, instant power makes these San Diego 12 California 


sets ideal for dozens of applications. 


SOLAR es 


AIRCRAFT COMPANY DES MOINES 
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*75,000 


capacity. 


.nhow from WICK 


a new 75,000 Ib. 
per hour capacity 
shop-assembled 
natural 
circulation p 
boiler 








Ibs. per hour present 


80,000 ibs. per hour future ca- 
pacity with economizer 


Wickes Type A units are of simple design, ruggedly Save on 
constructed and adaptable to a variety of operating ' 
e First Cost 


conditions and may be Oil or Gas Fired. 
e Operating Expense 
All units are shipped completely shop-assembled in- 

e Space 
cluding superheater fuel burning equipment, safety 
and combustion controls, forced draft fan and drive, e Delivery Time 


soot blowers and feedwater regulator. ¢ Installation Time 








For more detailed information on Wickes Type-A steam boilers, write 
for our catalog 56-1. Bulletin 55-1 covers the complete line of Wickes 
Products and Facilities. 


WICKES BOILER CO., SAGINAW 11, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 


Novandear, 


a QUALITY SINCE 1854 * SALES OFFICES: Boston * Chicago * Cleveland * Dallas * Denver * Detroit 
* Houst: Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * New Orleans ¢ Portland, Ore, 


° janie’: ¢ San Francisco * Springfield, lil. « Tulsa. 
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HANK, IT SURE PAYS TO YOU'RE RIGHT, ED. 
KEEP UP WITH WHAT’S NEW. 
JUST ONE IDEA PICKED UP HERE 
AND THE POWER SHOW IS THE 
, CAN MEAN LOWER COSTS AND 
PLACE TO DO IT. I'VE SEEN INCREASED PROFITS. I’VE PAID 
OVER 300 EXHIBITS OF NEW j , 
iat coal ainis nie, FOR MY TRIP ALREADY...AND 
7 typ MET MORE KEY PEOPLE THAN ANY 
SAVING METHODS. THERE leis eae dae haat 
WILL BE SOME CHANGES saaiices Saeantamencnis eae 
AT THE PLANT WHEN | 5 AGO! 
GET BACK! 





Bring Your Key Men and Shop For New Ideas at the 
Visit, See and Hear 23° National Exposition of 


@ 300 fact-filled displays 
(for you to see) 


@ 2500 technical representatives 
to help solve your problems 

® 110 informative technical 
sessions of ASME 


® All to bring you up to date on 
the newest developments 


methods and products 
A visit to the Power Show will 
increase your value to your company, 


improve your “Job-Ability.” 
Auspices of ASME 
New York Coliseum December 1—5, 1958 


Plan now to attend. Register by mail today—there’s no charge. 
Write the Exposition at 
480 Lexington Ave., New York 17, N. Y. 
Management: International Exposition Company 
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VALLEY CAMP 
STEAM PLANT 
EFFICIENCY 



































Our combustion engineering service 
has demonstrated to many industries 
how to improve steam plant efficiency 
with one of our famous 


Valley Camp Quality Coals. 








We offer this service to you as a means ee ee | CHEMICAL 
to help fight increasing steam costs. < 











BY-PRODUCT 


VALLEY CAMP COAL COMPANY 


Western Reserve Bidg. * Cleveland 13, Ohio 


SUBSIDIARIES— Great Lakes Coal & Dock Co., Milwaukee, Wis. © Great Lakes Coal & Dock Co., St. Paul, Minn. 
© Champion Fuel Company, Detroit, Mich, « Fort William Coal Dock Co., Ltd., Fort William, Ont. « The Valley 
Camp Coal Co. of Canada Ltd., Toronto, Ont. © Kelley's Creek & Northwestern Railroad Co. © Kelley’s Creek Barge 
Line Inc. « Pennsylvania & West Virginia Supply Corp. « The Valley Camp Stores Company, Wheeling, W. Va. 


SALES OFFICES— Philadelphia « Baltimore « Buffalo « Pittsburgh « Wheeling « Cleveland « St. Paul 
© Cincinnati «© New YorR « Milwaukee «© Superior, Wis. © Fort William, Ont. Toronto, Ont. 
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~ of NEW Sarco 
l Strainer. Note 45° b 
to facilitate piping 


from stroiner 


with this 


NEW SARCO 
TYPE “AT” PIPE LINE STRAINER 


EW Sarco Type ° 
$s sedir 
Standord een used in Sorco 
uccessful performance 


— one of the new Sarco Type “AT” 
Strainers and you'll notice at once that its design 
is a marked improvement over that of 
contemporary strainers...in three important ways: 


The Sarco screen, key element of the unit, 

fits tightly into a long, tapered screen seat. This 

feature absolutely stops the by-passing of particles 

around the screen. Secondly, the rigid, welded 

construction of heavy-gauge brass makes sure the fit 

will remain tight, even when trapped sediment 

builds up pressure 

Third, you’ll see that the new AT is easy to clean. 

No sharp edges or weave crevices in the 

screen for particles to cling to. Blow-down cleaning y 

is simplified by the 45° angle construction. ’ NOTE THIS ADDED 
Atalag highs ; Py PROTECTION AND CONVENIENCE 

Write for Sarco Bulletin No. 1210B which gives Fy 


dimensions, capacities, and technical data. 1. Bodies of heavy-duty 250 psi semi-steel. 


Tensile strength to 30,000 # per square inch 
minimum. 
2. For maximum strength, bodies are reinforced with | 
x | 


a 


external rib. % 


S AR s 3. Long, tapered screen seat assures correct screen | 
" position and tight fit without buckling. 
COMPANY, INC. ‘ 4. Cap design provides a sediment collection q 
635 Madison Avenue, New York 22, N. Y. chamber below screen. ff 
5. Generous proportion of open screen 
area in relation to pipe size 


minimizes pressure drop. 


7317-8 


TEMPERATURE CONTROLLERS «+ HEATING SPECIALTIES 


STRAINERS «+ STEAM TRAPS « 
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Childers Jacketing Protects Insulated Lines, 
Decreases Heat Loss, Improves Appearance: 


Maintenance-free Childers Jacketing goes on fast and 
easy .. . never needs painting . . . gives steam lines the 
well-dressed look that good housekeeping demands. 


Insulation lasts far longer, say lead- 
ing power plant engineers, when 
protected with Childers Aluminum 
Jacketing. Costly maintenance and 
repairs to insulation are reduced, 
and insulation is protected against 
damage from workmen, moving 
equipment and dripping fluids like 
oil and grease. 

Heat lost by radiation is reduced, 
too, when Childers Jacketing is in- 
stalled on power plant lines and 
equipment. The improved efficiency 
of the insulation decreases fuel con- 
sumption. Fewer BTU’s are lost per 
KWH. 


Tight, positive protection and weath- 
erproofing of insulation is assured 
by exclusive Childers Lap-Seal 
(patents pending). This feature 
takes the guess-work out of jacket- 
ing laps—speeds installation, saves 
labor while giving a superior seal. 


Greater strength at less cost is yours 
with Childers Cross-Crimp®. Tests 
prove the rolled-in 3/16” cross corru- 
gation increases the vertical strength 
and rigidity of .016” thick aluminum 
to that of plain .024” thick alumi- 
num. Jacketing costs are conse- 
quently reduced as much as 14 when 
Childers Jacketing is used instead 
of ordinary sheet aluminum. 

You can complete the installation of 
neat, maintenance-free aluminum 
over every square foot of valuable 


insulation by using new Childers 
Ell-Jacs. These two-piece aluminum 
covers are available for insulated el- 
bows up to 16” o.d., including insu- 
lation thickness. For larger elbows, 
regular roll jacketing is easily 
mitered on the job and applied. 
First cost is less for Childers Jacket- 
ing and Ell-Jacs than for any other 
permanent-type protection—even 
less than some temporary coverings 
which require constant mainte- 
nance, repair and replacement. 


Installation is easy. Two men can do 
the job. Best method of attaching 
jacketing is with aluminum strap- 
ping and seals. Only pliers and 
screwdriver are needed. Childers 
Ell-Jacs are applied with aluminum 
sheet metal screws. Jacketing and 
Ell-Jacs can be removed to inspect 
lines, then reapplied without waste. 


Engineering Representatives in 27 
cities provide technical information 
and assistance on protection of in- 
sulated lines, elbows, towers, vessels, 
tanks. Only Childers has this nation- 
wide service organization. 
For a free sample of Childers Jack- 
eting, with engineering data on how 
to safeguard your insulation, write 
to: Childers Manufacturing Co., 
P. O. Box 7467, Dept. PE-3, 
Houston 8, Texas. 


In Canada, write direct to Peerless Mfg. Co., 
Sub-Post Office 28, Calgary. Alberta. 








CHILDERS FEATURES CUT COSTS: 

(1) Exclusive LAP-SEAL, available at no extra 
cost, is a series of 8 ribs rolled into the under- 
lapping edge of jacketing, providing automatic 
measure of the 2” circumferential lap. 

(2) FACTORY-ATTACHED MOISTURE BARRIER 
protects the underside of the aluminum from 
possible attack by alkaline solutions present in 
many insulating materials, eliminates the need 
of applying a separate moisture barrier. 

(3) CROSS-CRIMP increases strength of jackei- 
ing, cuts material cost. 


ts 


HEAVY WEIGHT Childers aluminum jack- 
eting is recommended for extra protection of 
lines along walkways and other areas subject 
to physical abuse. Also recommended for pro- 
tection of insulated towers, vessels, and tanks. 
Comes in labor-saving 4’ wide rolls. 


Only Childers makes available to you complete specifications and engineering data on aluminum jacketing in these catalogs: 
Sweet's Industrial Construction File pp. 6b/Ch; Chemical Engineering Catalog pp. 530a-d; Refinery Catalog pp. 341-4. 
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@ Economy of operation on light loads 


Closer shut-off 
Quieter operation due to lever action 


@ Economy of Maintenance 


Replaceable valve-seat assembly 
One moving part 
Stainless steel construction 


*F im putse A COMPLETE LINE OF STEAM TRAPS, OPER 
ATING ON A PROVEN THERMODYNAMIC PRINCIPLE 


NORMAL NEEDS Famous | EXTRA HEAVY | POWER PLANT AND 
Series 60 Im- | CONDENSATE LOADS Series40 | MARINE SERVICE Yarway 
pulse traps (pres- impulse traps Integral Strainer 
USE THESE sures to 400 psi) have extra Traps fill 
YARWAY IMPULSE TRAPS and Series 120 large capacity the bill for 
to handle large marine and 


( to 600 


normal needs condensate sure power 
plant jobs 
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Power Engineering's Monthly Probe of Power Facts 


Synchronized with the system October 20, Detroit Edison River Rouge Plant’s 
Unit No. 3 has one of the lowest heat rates in the world — 8950 Btu per kwh. The 
300-mw unit takes steam at 2400 psig, 1050 F from the 2,000,000 Ib-per-hr boiler, 
with reheat to 1000 F. One of the most interesting and important features of the 
plant are the two sets of tandem regenerative air heaters. The two hot-air heaters 
are located ahead of the flue dust collectors, and cool the gas from 680 F to 312 F 
The cold-air heaters, located after the flue dust collectors, cool the flue gas to about 
210 F. The cold-air heaters are porcelainized. 





Both mechanical cleaning and acid cleaning were too time-consuming and pre- 
sented difficulties. Instead, Republic Steel's power plant in Cleveland tried a new 
method. It uses chelating agents called Versene, introduced into the boiler in a water 
solution. Method’s proven advantages are formidable. John J. Alexander describes 
results in detail in his article on page 61 of this issue 





New line of power-recovery gas turbines is offered by the Elliott Co. Turbine is 
designed to expand waste process gases at temperatures up to 1250 F, and the turbine- 
driven compressor delivers air to the process at pressures of from 30 to 200 psig. Sub- 
stantial reduction of process operating costs is reported. 





Closed-circuit TV system capable of providing a clear picture in temperatures 
exceeding 2000 F has been marketed by G-E. The new system uses an air-cooled lens 
that allows remote viewing of boiler flames or ‘‘hot"’ areas without danger of the 
lens melting 





First commercial saline water conversion plant east of the Mississippi River recently 
began operation at a restaurant on the New York State Thruway, near the Finger 
Lakes Region of upper New York State. The desalter, built by Ionics, Inc, will remove 
about 200 Ib of undesirable salts each day from 12,000 gal of brackish well water to 
provide fresh, potable water for domestic use as well as for air conditioning and 
boiler make-up. 





Silicone-insulated motors have operated continuously at 300 C for 6600 hours, and 
for 8000 hours at 280 C. So reports L. J. Stage of Sun Chemical Corp. On this basis, 
Stage concludes, such material, run at the present hot-spot allowance of 180C, would 
have a life of over 1000 years. 





After rigorous testing, plastic pipe for street-to-house water service line has been 
approved by the Cleveland (Ohio) building code. This is the first major city in the 
U. S. to give such approval. 





Shear strength of 495 psi at 600 F is reported for a new family of synthetic-rubber 
phenolic-resin-base adhesives now being introduced by Raybestos-Manhattan for 
industrial use. 
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(7ITH QUIET DIGNITY, and 
smoothness reflecting the effi- 
cient organization of this famous in- 
ternational engineering body, the 
World Power Conference convened 
in Montreal on September 7. In its 
quarter century of existence involv- 
ing 16 meetings, this was the first 
meeting held in Canada, the second 
in North America, and the third in 
the Western hemisphere. The Ca- 
nadian National Committee was host 
and the meeting was held in the new 
Queen Elizabeth Hotel in Montreal. 
Three levels of government, do- 
minion, provincial, and municipal, 
were represented at the opening cere- 
monies welcoming more than 1200 
delegates from 51 different nations. 
Eight nations responded to the formal 
welcome. To engineers, however im- 
pressive the formal opening cere- 
monies may have been, the real 
significance of this meeting lay in the 
technical sessions that were to follow 
and in the opportunity it provided to 


discuss the technical and economic 
problems of power development with 
engineers and scientists from nations 
all over the world. 

The theme of this Canadian Sec- 
tional Meeting Economic Trends 
in the Production, Transportation, 
and Utilization of Fuel and Energy 

is particularly important in the 
present stage of world development, 
when there is an ever-increasing de- 
mand for energy in all its forms, not 
only in the less developed countries, 
but also in those regarded as well 
advanced. As expressed by Sir Harold 
Hartley, Honorary Chairman, Past 
President of the World Power Con- 
ference and official representative of 
the British Government, in his re- 
sponse to the formal welcome, ‘“‘ Your 
choice of the theme for the meeting 
is so opportune. Every nation is 
energy-conscious today. Never before 
has there been so wide a range of 
sources of energy from which to 
choose, and the economic advantages 


Ed 


Fig. 2. Power Engineering's four editors who attended the Montreal Regional 
World Power Conference meeting. From L to R, A. W. Kramer, Editor of Atomics; 
R. F. McCaw, Managing Editor; C. R. Earle, Editor; R. H. Morris, Editorial Director 


Fig. 1. The opening 
general session of 
the World Power 
Conference at the 
Queen Elizabeth 
Hotel in Montreal, 


September 7, 1958 


World 


of each under varying circumstances 
are set out so well in the papers we 
are here to discuss.” 

Official representative from the 
United States was K. M. Irwin, 
Chairman of the U. S. National Com- 
mittee. His response to the welcome 
was simple and informal. Said Mr. 
Irwin, “‘Such a gathering affords us, 
in addition to its technical aspects, 
the opportunity to meet old friends 
and make new ones.” 

Aside from Canada, which natu- 
rally had the largest number of dele- 
gates, the United States and Great 
Britain were especially well repre- 
sented, with well over 130 delegates 
each. The Soviet Union sent 17 
delegates, headed by A. S. Pavlenko, 
Chairman of the National Committee 
for the USSR, and the Minister of 
Power Stations in the Soviet Union. 
“The problems on the agenda of this 
Conference,” said Mr. Pavlenko in 
his response to the welcome, “are 
especially interesting to Soviet power 
engineers since our country is carry- 
ing out a great program of power 
construction. The problem that we 
are confronted with is to raise the 
production of electrical energy to 850 
to 900 billion killowatthours within 
the next 15 years. This is almost four 
time greater than the energy gen- 
erated at all our power stations this 
year.” An interesting feature of the 
meeting was the showing of several 
reels of motion picture film which the 
Russian delegation had brought to 
the Conference. These films showed 
the construction of the Kuibishev 
project, the dedication ceremonies at 
Kuibishev Dam early last summer, 
and the general program of power 
construction in the USSR. 


The Technical Sessions 


The technical sessions covered the 
entire range of technology concerned 
with the production, transportation 
and utilization of all forms of energy 
— hydraulic, thermal, and nuclear. 
A desirable feature of the technical 
program was that there were no con- 
current sessions, hence, every dele- 
gate could attend all the sessions. All 
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CONFERENCE 


Power Conference, Montreal, 1958 


Economic Trends in the Production, Transportation, and Utilization of 
Fuel and Energy was the theme of the Canadian Sectional Meeting 
of the World Power Conference held in Montreal, September 7 to 1 1 





papers were available in printed form 
at the opening of the Conference and 
the papers were presented by name 
only. As in previous World Power 
Conferences, A General Reporter was 
appointed for each technical session, 
whose function it was to summarize 
the discussions at the end of each 
session. 

The official languages of the Con- 
ference were French and English and 
all discussion was translated, simul- 
taneously into either of these lan- 
guages. All delegates were provided 
with tiny battery powered transistor 
radio receivers together with head- 
phones by means of which they could 
tune in on either language. Small 
transmitters adjacent to the inter- 
preter’s booths fed a loop antenna 
strung around the conference room 
and this radiated enough energy to 
enable anyone inside the loop to pick 
up the signals from the interpreting 
booths. 

Perhaps the most stimulating as- 
pect of a meeting of this kind is the 
complete absence of political and 
social barriers. As explained by Sir 
Vincent de Ferranti in reply to a 
question by a newspaper reporter 
concerning the relative merit of Ca- 
nadian power stations with respect 
to those in other countries — “we 
don’t speak of nations when we speak 
about power. Power is international; 
no country is more clever than an- 
other country in developing power 
systems.” 

The emphasis at this meeting was, 
in fact, not so much upon the various 
techniques of power production or 
technical descriptions of actual plants 
as it was on the need for greater 
integration of all the different types 
of power supply in a particular area. 
The advantage of studying the de- 
velopment of all the energy resources 
of a region was stressed again and 
again in various ways by many speak- 
ers throughout the meeting. In this 
connection the question of the use of 
pumped storage schemes was dis- 
cussed at considerable length. Here 
again, it was obvious that while 
pumped storage had great merit in 
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many instances, there were others in 
which its advantages were dubious. 
J. K. Hunter of Great Britain, for 
example, pointed out that in studies 
made in an effort to combine irriga- 
tion with power development using 
pumped storage on the Nile River, 


the annual flow. Mr. Hunter, at the 
same time stressed the significance 
of pumped storage to the United 
Kingdom program involving 5000 to 
6000 Mw of nuclear plant by 1965 in 
combination with larger and larger 
thermal units. He drew attention to 


the possibility of pumped storage 


the topography prevented storage 
based on sea water and noted the 


from exceeding 10 to 20 per cent of 





THE WORLD POWER CONFERENCE 


The World Power Conference was founded in Great Britain in 1924, upon the 
initiative of the late D. N. Dunlop, to form a link between different branches of 
power and fuel technology; between the experts of the different countries 
throughout the world; and between engineers on the one hand and on the other 
hand administrators, scientists and economists. The first World Power Conference 
was held in London in July 1924, the second in Berlin in 1930, and the third in 
Washington, D. C. in 1936. Normally, a Plenary meeting is held every six years 
but World War Il interrupted this sequence and the fourth conference was held in 
London in 1950. The fifth was held in Vienna in June 1956. In addition to these 
main Plenary meetings, a number of sectional meetings have also been held. 
These sectional meetings, characterized by the meeting just held in Montreal, are 
devoted to limited aspects of the program of the World Power Conference. 

Conferences are organized by the National Committee of the inviting country 
in cooperation with the Central Office in London. Participation is arranged 
through the National Committee in other member countries. Each National Com- 
mittee normally includes representatives of Government Departments, Professional 
Institutions, Manufacturers’ Associations, and other bodies concerned with the 
preparation and utilization of fuels and the generation and application of power. 

The World Power Conference, however, does not confine itself to the organiza- 
tion of periodical Plenary and Sectional meetings. Resolutions passed at meetings 
are remitted to the National Committees for examination and report to the In- 
ternational Executive Council which decides what action shall be taken. The Central 
Office (in London) is entrusted with the execution of the decisions reached. The 
various Statistical Years Books of the WPC published from 1936 to 1956 resulted 
from such action. 

The present membership of the World Power Conference includes 53 nations. 
The Conference has consultive status with the Economic and Social Council of the 
United Nations and is a member of the Union of International Engineering 
Organizations. 

The present officers are as follows: 
President: Gen. Dir. Fipl. Ing, F. Holzinger (Austria) 
international Executive Council: 
Chairman: Sir Vincent de Ferranti, M.C. (Great Britain) 
Honorary Chairman: Sir Harold Hartley, G.C.V.O., C.B.E., F.R.S. (Great Britain) 
Vice-Chairmen: A. S. Pavienko (U.S.S.R.) 
Prof. Dusan V. Velickovic (Yugoslavia) 
Major-General H. A. Young (Canada) 


Secretary C. H. Gray (Great Britain) 








several problems which might arise 
from such practice. These were: 
Effect of salt spray from the reser- 
voirs onto adjacent farm lands; con- 
tamination of local wells and surface 
streams from deep seepage of salt 
water through rock formation under- 
lying the reservoirs, and finally, the 
possibility of chemical reaction be- 
tween the salt water and the surface 
deposits forming the floor of the 
reservoir with increased permeability 
as possible with certain types of clay. 


Combined Hydro-Thermal 
Systems 

As summarized by Professor G. 
Ross Lord, the General Reporter at 
the first session on Hydraulic Energy, 
the wise planning of power systems 
within a country, state, or an area, 
calls for the utilization of wide tech- 
nical experience and judgment. Some 
sections of the globe are endowed 
with abundant water power poten- 
tials while other countries lacking 
large water resources have available 
steam generating fuels. Now, the 


Fig 4. A. S. Pavienko, chief Russian dele- 
gate Minister of Power Stations, USSR 
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whole picture of power generation 
has been further expanded by the 
advent of nuclear fuels. Thus, system 
planning has become a specialized 
field and the papers presented at this 
session portrayed some of the latest 
techniques in different countries. 

In the matter of system planning, 
Mr. Lord felt that a very broad and 
far-minded policy should be consid- 
ered by the officials entrusted with 
this work. He illustrated his conten- 
tion with what is meant by gold 
mining in Canada. A short sighted 
operator, bent only upon maximum 
returns on investment would mine 
out all of the high-grade ore as 
quickly as possible and abandon the 
mine within a few years. Such high- 
grade mining would leave lower grade 
ores underground and perhaps make 
them technically and economically 
unobtainable for all time. On the 
other hand, a wise operator would 
mine some lower grade ore and mix it 
with the high-grade production. In 
this way, a reasonable profit would 
be realized over a much longer period 


Fig. 5. K. M. Irwin, Chairman of the 
United States National Committee 


Fig. 3. Officers of the World Power 
Conference. From L to R, Gail Hath- 
away, Vice Chairman, U. S. A.; Sir 
Harold Hartley, Honorary Chairman, 
G.B.; Maj. Gen. H. A. Young, Vice 
President, Canada; Franz Holzinger, 
President, Austria; Sir Vincent de Fer- 
ranti, Chairman, G.B.; and C. H. Gray, 
Secretary General, W P. C in London 


of years. In applying this idea to sys- 
tem planning, might it not be possible 
that a judicious development of 
higher-cost sites along with very 
low-cost sights might benefit a coun- 
try in the long run? 

Francis Admans of the Federal 
Power Commission (U. S.) stated 
that only under the most unusual 
circumstances is it feasible to develop 
hydroelectric plants for utilization in 
a purely hydroelectric system. The 
fullest and best use of hydro re- 
sources, he said, require that they be 
operated in combination with thermal 
plants. Also, some hydro sites can 
only be economically developed when 
they can be tied into a large system. 

The General Reporter, in com- 
menting on Mr. Adams’ first two 
precepts, however, pointed out, that 
in many areas there might be attrac- 
tive hydro resources but uneconomic 
fossil fuels. 

Perhaps one of the most interesting 
examples of integrating thermal gen- 
eration with hydro generation dis- 
cussed at the Hydraulic Sessions, 
was that described in Paper 31 A,/2 
by Dr. Ingledow of the British Co- 
lumbia Electric Co. This paper de- 
scribed an unattended 100,000-kw 
gas turbine plant under construction 
at Port Mann, B. C., Canada. Gas 
turbine plants, said Dr. Ingledow, 
possess a number of technical advan- 
tages over conventional steam tur- 
bine plants for firming up hydro, and 
for standby service. Gas turbines 
require only about 20 minutes from a 
cold start to full load as against 4 to 6 
hours for a conventional steam plant. 
They require a minimum of operating 
personnel; in fact, they can com- 
pletely automated and controlled 
remotely. The Port Mann plant on 
the Frazer River close to the City of 
Vancouver will comprise four Brown 
Boveri 25,000-kw double shaft open 
cycle gas turbines with one stage of 
intercooling between the high and 
low pressure compressors. When 
completed later this year, this will be 
the largest gas turbine plant in the 
world. It will feed into the 230-kv 
system and will be completely unat- 
tended, the units being started, 
loaded, unloaded, and stopped from 
the system load dispatch office. 


Power from Coal, Oil, and Gas] 
Despite the vast amount of hydro- 
electric development throughout the 
world, the bulk of the power used is 
still derived from fossil fuels of one 
kind or another. The rapid and con- 
tinuing increase in world population 
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Fig. 6. Getting ready for registration just before the meeting 


and the rising demand for higher 
standards of living is making un- 
precedented inroads on these avail- 
able stores of energy, but inevitably 
they will become scarcer. As Profes- 
sor E. A. Allcut, the Reporter at the 
first session on thermal energy, ex- 
pressed it, at present it seems un- 
likely that much of this demand can 
be provided from income because the 
probable contributions of sources 
such as water power, solar energy, 
winds and tides, are comparatively 
small, despite their importance in 
certain areas. Since the fossilized 
fuels will be the main standby for 
some years to come, and as these are 
not replaceable they will invetably 
become scarcer and more expensive. 

The 12 papers on this subject 
presented at the Conference from 
nine different countries and four con- 
tinents were highly diversified in 
character; some of them dealing prin- 
cipally with the extent and character 
of the fuel resources in the regions 
concerned and others with various 
fields of specialization, making it 
difficult to present a composite pic- 
ture of the general situation. One 
thing was quite apparent, however, 
and that was the greater emphasis 
throughout the world on developing 
techniques for burning lower grade 
coals and lignites. Professor A. G. 
Christie (U. S.), and others, pointed 
out that high moisture content is no 
longer a serious problem if the coal is 
burned in pulverized form, and pro- 
vided that high air preheat is used. 
With certain lignites adequate ven- 
tilation is necessary to avoid over- 
heating of the coal in storage. Several 
speakers mentioned the steadily in- 
creasing percentages of ash which 
necessitates the use of coal in the 
pulverized form, preferably in large 
boiler furnaces. Professor Christie 
noted that in Russia coal with an ash 
content of as high as 60 per cent was 
being burned successfully. 

With regard to Russian power de- 
velopment, Mr. Pavlenko, the Minis- 
ter of Power Stations in the USSR 
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Fig. 7. Andy Kramer chatting with Honorary 


Chairman Sir Harold Hartley between sessions 


discussed the recent change in plans 
for their future power development. 
While the USSR’s hydro potential 
was enormous, they were now em- 
barked on a program for the more 
rapid development of a greater num- 
ber of large thermal stations, since 
the construction of large hydroelec- 
tric projects involves too much time. 
This does not mean that the USSR is 
abandoning its long range hydro 
plans, merely that for the present, 
greater emphasis will be placed on 
thermal plant construction. P. A. 





Clever Gadget 


, . a considerable amount of North 
America’s present inordinately high 
power is found in the cleverest gadget 
ever invented by man—next to wars— 
for the waste of mineral resources, the 
gadget which individual Americans are 
so unwisely proud of—you guessed it: 
the gasoline automobile. Indeed, peace 
is more dangerous than war for Amer- 
ica—more Americans being killed by 
all accidents each year than the maxi- 
mum casualties we have had in any 
wor ... the American economy, built 
in the past and run today on the as- 
sumption that we will always have 
natural resources to waste, is bound up 
with the automobile. America could 
have a higher standard of living with- 
out a 1-hour-a-day car in every 
garage. .. . With the United States 
now dependent on imports for one- 
fourth of its iron ore, and the country 
importing an average of 1% million 
barrels of crude oil and products every 
24 hours the year ‘round, this profligate 
prosperity would be headed for a 
come-down for this reason alone, if 
other technological factors did not have 
even more explosive impact. 


From a discussion by John A. Waring 
before the World Power Conference 
in Montreal! 





Rozenko of the USSR, who spoke 
excellent English, explained that Rus- 
sia had about 30 deposits of different 
coals, lignites. The maximum eco- 
nomic radius of fuel transport in 
Russia, he stated, was around 2000 
km. In many cases high grade fuels 
were delivered into areas possessing 
low grade deposits. 

The papers presented at the ses- 
sion on the design and operation of 
thermal stations refiected the uni- 
versal and international desire to 
reduce the cost of heat and power. 
Western Europe, said Dean D. L. 
Mordell of McGill University who 
was the reporter for this session, 
probably faces the most difficult sit- 
uation because, there, the supply of 
good fossil fuels is diminishing, and 
the cost increasing, at a time when 
the rate of growth of power demands 
seems likely to surpass the rate of 
evolution and development of power 
plants capable of using fissionable 
fuels. 

Apart from cheaper fueis, we im- 
prove matters by using it more 
efficiently, and Paper 35 B,/4, pre- 
sented by Dr. P. Profos of Winter- 
thur, studied and evaluated cycles 
using supercritical pressures and one 
and two stages of reheat. The per- 
formance of a 250-Mw plant operat- 
ing at 4350 psi, with steam at the 
turbine inlet at 1112 F and reheating 
to 1049 F, was illustrated as an indi- 
cation of what might lie ahead. 
Paper 111 B,/5, therefore, was par- 
ticularly valuable since it evaluated 
the experience gained in the first 
supercritical, double reheat, system 
at the Philo plant in the U. S. In this 
paper, Sporn and Fiala indicated 
that an increase in steam tempera- 
ture above 1050 F was not economic 
at the present time due to the cost of 
the large amounts of austenitic steel 
required. It was of interest to learn 
that in spite of the feed pump trouble 
experienced with Philo No. 6, it is 
proposed to use single pumps for the 
new 450 Mw units, driven by a 
separate 15 Mw condensing turbine. 
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The pressing problem in large gen- 
erator construction is cooling, and in 
the Philo unit hollow conductors are 
used with gas cooling. Paper 53 B,;/3, 
presented by Professor Heller (Hun- 
gary), considered the economics of 
improving the effectiveness of gas 
cooling by employing refrigeration to 
produce a lower air temperature than 
could otherwise be obtained from 
available cooling water. Essential for 
this method, of course, was the use 
of a refrigeration plant which could 
be realized with little cost and the 
operating costs of which would be 
low as well. Furthermore, the plant 
should be simple and not impose a 
special task for the staff of the station. 

The solution which completely ful- 
filled these conditions, is a system 
using a steam jet refrigerating plant 
and bleeding the steam needed for it 
from the turbine, while the condenser 
of the installation is the condenser of 
the turbine itself. 

In the discussion of these papers, 
several delegates referred to Sporn’s 
statement that steam temperatures 
above 1050 F are not justified in any 
size plant at present. Sir Christopher 
Hinton was of the opinion that while 
Sporn had had to back down from 
1150 F to 1050 F, it was only a tem- 
porary halt in the trend toward 
higher temperatures. He felt that in 
the future, metallurgists will develop 
material to withstand higher tem- 
peratures and at the same time, be 
cheap enough to justify its use. We 
might be able to design stations to 
reduce the amount of high cost ma- 
terials to a minimum; in fact, Sir 
Christopher suggested that it might 
be possible to build a completely 
integrated power station controlled 
by only a single valve, with electronic 
control for boiler feed pumps, com- 
bustion, etc. 


Nuclear Energy 


As might have been expected, the 
Nuclear session, presided over by Sir 
Christopher Hinton, General Chair- 
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man of the Electricity Board of Eng- 
land, was perhaps the most important 
technical feature of the Conference, 
because, as Sir Christopher expressed 
it, “‘it covers the newest and perhaps 
the most exciting of all the recent 
developments in the power plant 
industry.”” Twelve papers were pre- 
sented at this session, three by British 
delegates, two each by U. S., Canada, 
Sweden, and France, and one by 
Western Germany. For Great Brit- 
ain, Sir Christopher Hinton and L. 
Rotherham reviewed the operational 
history of Calder Hall, while J. A. 
Jukes and J. K. Wright discussed 
the Economics of Nuclear Fuels. 
Trends in the design of large British 
Nuclear Stations were discussed by 
H. West and A. L. Shaw. While the 
startup of Calder Hall was smooth 
and without incident, subsequent 
operation indicated a need in a 
change in design philosophy. Engi- 
neering development of basic design 
has led to greater size and efficiency 
in the nuclear stations now on order. 
Despite these advances, however, the 
long term future depends on the use 
of higher temperatures. 

The papers at the nuclear session 
could be divided into three groups; 
first, those concerned with economic 
aspects of nuclear power; second, 
those dealing with the supply and 
transportation of fissionable mate- 
rials; and third, those concerned with 
trends in plant design. 

In discussing the economics of 
uranium and thorium, W. B. Lewis of 
Canada pointed to the large produc- 
tion of uranium referred to in a paper 
by Barrett and Thunaes, also of Can- 
ada. Such large production, Lewis 
said, has led to concern regarding the 
future requirements of uranium. 
Only a few years ago there was seri- 
ous talk of the prospect that econom- 
ically available supplies of uranium 
and thorium might restrict the devel- 
opment of nuclear power. Now the 
position is reversed, and the state of 
technical development of nuclear 
power threatens to restrict the market 


Fig. 8. World Power Conference mem- 
bers visit one of Canada's hydro plants 


for the abundant supply of these 
materials. In order to forecast the 
rate of application in North America, 
Lewis estimated the cost of power 
from four reactor types: pressurized 
water, dual cycle, gas-cooled graph- 
ite, and heavy water. Applying 4 per 
cent interest to inventories of expen- 
sive materials, and 10 per cent capi- 
tal charges on fixed plant, Lewis de- 
rived costs of more than 8 mills per 
kwh for the first three and about 6 
mills per kwh for the last. From these 
figures, Lewis was of the opinion that 
the first three will not claim much of 
the electricity market in North Amer- 
ica unless costs can be reduced, and 
that in the long run, none of the first 
three types would be likely to com- 
pete with heavy-water moderated re- 
actors. Others, however, disagreed 
with some of the data used by Lewis. 
Kennedy and Henderson (GB) said 
that the latest UK plants are ex- 
pected to cost less than the capital 
costs assumed in the comparison, and 
they questioned the cost of fuel and 
financing. 

Donald Stewart presented the eco- 
nomic side of nuclear power for the 
U. S. The U. S. has the largest and 
most varied experience with reactors 
and this formed the basis of Stewart’s 
paper. He listed 9 reactors which have 
produced electricity, including Ship- 
pingport. Many designers consider 
that enrichment can be used to lower 
capital costs appreciably, e.g., by per- 
mitting a larger ratio of sheath to 
fuel and, therefore, higher specific 
powers. The annual fixed charges are 
so high for private financing that the 
capital savings may outweigh the 
extra fuel costs for enrichment, and 
Stewart questioned whether natural 
uranium reactors can become impor- 
tant in the United States except 
through government financing. 

Because nuclear power is charac- 
terized by high capital costs and low 
operating costs, if it is to be economic 
it must be used at a high load factor. 
This poses special problems regarding 
the integration of this type of plant 
into existing systems. The Swedish 
delegates stated that their country’s 
engineers had made a careful study 
of this in relation to the power re- 
quirements of their country. In addi- 
tion to the production of electrical 
energy, Sweden is planning to use 
nuclear energy for central heating 
and is constructing two plants. 


Transportation of Energy 

While the production of power 
from various energy sources together 
with the integration of the different 
systems occupied most of the techni- 
cal discussion at the Montreal Con- 
ference, a substantial amount of time 
and attention was given to the prob- 
lem of transporting energy. This in- 
volved electric transmission, trans- 
portation of fuels by rail and water, 
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and transportation of fuels by pipe- 
line. The ten papers presented at the 
Electric Transmission session cov- 
ered a wide range of economic fac- 
tors and only certain aspects could be 
considered in the discussion of these 
papers. 

D. P. Sayers, in describing the elec- 
trical transmission system of Great 
Britain, stated the cost of transmit- 
ting power a distance of around 100 
miles is about 10 per cent of the cost 
of generation. The backbone of Eng- 
land’s transmission system is a 275-kv 
grid by means of which bulk power 
is transmitted from the generating 
centers near coal mines to the load 


centers of the big cities. Nearly all of 
these 275-kv lines, Mr. Sayer pointed 
out, are designed for ultimate opera- 
tion at 380 kv. The 275-kv circuits 
now running from the midlands to the 
London area, he stated, now have a 
capacity of about 1000 Mva but at 
the higher voltage they will be able 
to carry 1500 Mva. 

An interesting fact brought out by 
G. D. Lloyd of Canada, involved his 
opinion that most transmission lines 
can be operated satisfactorily at 
higher voltages than those they are 
designed for. As an example, he cited 
the operation of their rural distribu- 
tion lines, which had been designed 
for 4000 v, at 8000 v with perfectly 
satisfactory results. Another case in- 
volved one of two 115-kv lines which 
was modified to operate at 230 kv by 
adding two suspension insulators to 
each string but no change was made 
in the conductor spacing. No trouble 
was experienced. Most lines are de- 
signed very conservatively, said Mr. 
Lloyd, and he felt that their own 
230-kv lines could be operated satis- 
factorily at 345 kv. 

With respect to extra high voltage 
transmission, F. Petri of Sweden 
stated that in their studies involving 
transmission lines extending from 
the hydro stations in the north to the 
load centers in the south, the use of 
600 kv instead of the 400 kv actually 
used showed a saving of only 4 per 
cent and for 500 kv even less. 

There is an increasing awareness 


November, 1958 


of the possibility of economies in the 
transmission of electrical energy by 
direct current. Although much of the 
work on d-c transmission is in the 
study and research stage, the existing 
installations have provided much use- 
ful knowledge. 

Much of the discussion involved 
the relative economics of transmit- 
ting energy electrically as compared 
to transporting fuel by rail, water, or 
pipeline. Studies indicate that, in 
general, it is more economical to 
locate the thermal plant adjacent to 
the source of fuel and to transport the 
electrical energy to the area of use. 
One delegate observed that in Britain 


Fig. 9. Small battery 
operated transistor 
radio receivers were 
used to pick up con- 
ference proceedings 
in two languages, 
broadcast from a 
loop antenna strung 
around the room 


the transportation of electricity is 
cheaper than the transportation of 
coal by rail above a critical distance 
of approximately 50 to 70 miles, and 
that this is directly opposite to the 
situation in the U.S. Again, a French 
delegate reported that in France a 
specific study indicated that it was 
preferable to transport the coal. It is 
quite evident, therefore, that local 
problems and national economy must 
be carefully considered in any study 
of this vital problem. 

As a matter of fact, the problem is 
extremely involved and factors other 
than economics enter into the picture. 
In England there is a growing sensi- 
tivity on the part of the public to the 
erection of overhead transmission 
lines. Mr. F. J. Lane (GB), in dis- 
cussing this question, said that where 
a station is located near the mines 
and power transported electrically, 
the cost of getting the coal into the 
generating station, often is not taken 
into account. This may amount to as 
much as 20 cents per ton. 

From a broad standpoint, Mr. 
Lane said, a transmission system is 
more than a means of transporting 
energy; it is a means for integrating 
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the variable load factors of the differ- 
ent generating stations. Also, it is a 
means of utilizing the economic bal- 
ance of the various generating units 
of a system. 

While only four papers were pre- 
sented on pipeline transportation of 
fuel, the discussion of these papers 
was stimulating and reflected the dif- 
ficulty of evaluating the economics of 
this type of transport. Pipeline trans- 
portation has been used for oil and 
gas for many years, and more recently 
it has been used for the long distance 
transport of coal, mixed with water 
as a carrier. The need for some of 
these pipelines has been obvious be- 
cause nature has provided her gifts 
of solid, liquid, and gaseous fuels in 
places far distant from the man- 
made centers of large consumption. 
Some of the transportation possibil- 
ities, however, are not so obvious, 
and great care must be taken to see 
that each project is not only success- 
ful, practically, but also has a proper 
chance of being financially successful. 


Utilization of Energy 


A great deal is known and much 
has been written about the produc- 
tion of energy and the means whereby 
it can be transported, but compara- 
tively little attention has been given 
to the utilization of energy. Yet, as 
indicated by one of the General Re- 
porters at the utilization sessions, it 
is the demand, even more than the 
supply, which has provided the real 
dynamic influence for development in 
the industries. 

At the Conference there were two 
sessions devoted to Utilization, one 
concerned with Industrial and Com- 
mercial Utilization and the other 
with Farm and Residential Utiliza- 
tion of Energy. Naturally, the prob- 
lems in the utilization of energy are 
extremely diverse, and no detailed 
analysis of the discussion can be 
given in this brief report. One thing, 
however, was very obvious and that 
is that the opportunities for savings 
are much greater in the utilization 
field than in the generating division 
of the field. Whereas turbine and 
generator designers spend untold ef- 
fort in attaining improvements in effi- 
ciency of the order of a fraction of a 
per cent savings of 10 to 25 per cent 
are possible in the utilization of 
energy. This was illustrated by one of 
the Russian delegates, who described 
how they had reduced the amount of 
power required in the petroleum in- 
dustry by a systematic study of all 
power using equipment. Before this 
study was made they found that over 
50 per cent of the oil output of a 
refinery was used in the petroleum 
industry itself. THE END 





Geneva Prestige Package Describes 
American Nuclear Technology 


N IMPORTANT feature of the 
l United States Government’s con- 
tribution to the Second International 
Conference on the Peaceful Uses of 
Atomic Energy held in Geneva, 
Switzerland, September 1 to 13, was 
the presentation to United Nations 
officials, of sets of a 13-volume “pres- 
tige package”’ of technical books on 
American nuclear science. The pres- 
entation was made on September 3 
by Lewis L. Strauss, Chairman of the 
United States Delegation to the Con- 
ference. The volumes were accepted 
on behalf of the U. N. by Dr. Ralph 
J. Bunche, Under-Secretary for Spe- 
cial Political Affairs. In making the 
presentation, Mr. Strauss said that 
the United States will also present 
complete sets of the 13 volumes to 
the principal representatives of each 
country participating in the con- 
ference. 

Written by a group of America’s 
most distinguished scientists, these 
13 volumes contain virtually the 
complete United States nuclear tech- 
nology on the non-military applica- 
cations of nuclear energy. They are 
hard-bound volumes in uniform bind- 
ing, averaging around 500 pages each. 
Included in the list of titles are the 
following: Project Sherwood The 
U. S. Program in Controlled Fusion; 
Research Reactor Operation and Use; 
Radiation Biology and Medicine; 
Solid Fuel Reactors; Fluid Fuel Re- 
actors; Boiling Water Reactors; Phys- 
ical Metallurgy of Uranium; The 
Transuranium Elements, Sodium- 
Graphite Reactors, Uranian Ore 
Processing, Thorium Production 
Technology, Shippingport Pressur- 
ized Water Reactor, and Physical 
Theory of Neutron Chain Reactors. 

The publisher selected for this proj- 
ect was the Addison-Wesley Publish- 
ing Co of Reading, Massachusetts. 

Among the more important of 
these books is the one on Boiling 
Water Reactor Systems, which was 
written by Andrew W. Kramer, 
Editor of the ATOMICS section of 
POWER ENGINEERING, and Technical 
Assistant to the President of Tech- 
nical Publishing Co. Because of his 
enthusiastic and sustained interest in 
the field of nuclear energy, Andy was 
retained as a special consultant by 
Argonne National Laboratory to pre- 
pare this book. Since the Boiling 
Water Reactor is uniquely the con- 
tribution to nuclear technology of the 
Argonne National Laboratory, it is 
fitting that this volume was prepared 
under the auspices of Argonne, and 
with the assistance and codperation 
of its many scientists and engineers. 

Starting this huge task just about 
the last week in March, Andy worked 
literally night and day for three 
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months writing this 560-page book 
in order to meet the June 15 deadline. 
Before the actual writing could be- 
gin, he had to travel from Vallecitos 
in California to General Nuclear 
Corporation in Florida to get pre- 
liminary facts. Then, working at 
Argonne, under Dr. Hoylande Young, 
Director of the Technical Informa- 
tion Division at Argonne, he had at 
his disposal virtually the entire re- 
sources of that department for source 
material. As a consequence, Kramer’s 
book is authentic and reflects the 
thinking and philosophy of the high- 
est and most competent authorities 
in the field. 

The purpose of Kramer’s book is 
to describe what is known about boil- 
ing water reactors for the practicing 
engineer who is already familiar with 
the basic principles of reactor tech- 
nology in general but who has not 
had the oppertunity to study boiling 
reactor systems in detail. The boiling 
reactor is somewhat unique in that 
its physical simplicity belies the com- 
plexities of its operation. Because 
boiling reactors involve the use of a 
liquid and vapor phase mixture, with 
each of the phases having different 
and varying neutron, thermal, and 
hydrodynamic characteristics, the 
theory of this class of reactors is more 
complex and difficult to understand 
than that of reactor types using sin- 
gle phase coolants and moderators. 
It is only recently that the interre- 
lationships of these varying para- 
meters in boiling reactor operation 
are beginning to be understood, and 
that reactor designers have learned 


how to use them in predicting boiler 
reactor performance. 

With the publication of “Boiling 
Water Reactors’, Andy has added 
another distinguished volume to 
the half dozen he has written since 
1930, mostly in the fields of electric- 
ity, electronics and power produc- 
tion. He possesses many unusual 
qualifications that particularly fit 
him for writing about nuclear power 
technology: an engineering educa- 
tion, his practical experience as 
electrical engineer with utility and 
manufacturing organizations, his 
many years of technical writing as 
Editor of POWER ENGINEERING, and 
more recently, his extensive writing 
in the field of nuclear energy as 
Editor of ATOMICS. 

His professional affiliations are 
many, including, among others, Life 
membership in the American Insti- 
tute of Electrical Engineers, member- 
ship in the Institute of Radio En- 
gineers, the American Society of 
Mechanical Engineers, and the Amer- 
ican Nuclear Society. He has been a 
member of the Advisory Committee 
on Industrial Information, U. S. 
Atomic Energy Commission since 
1953, and was a member of the first 
Atomic Bomb Test Expedition to 
Bikini in 1946. Interested and active 
in Amateur Radio since 1911, Kramer 
has been a member of the American 
Radio League for many years and 
has operated Amateur Station 
W9CPYV since 1920. His other avoca- 
tion is mountain climbing, and he is a 
member of the Alpine Club of Can- 
ada, and the American Alpine Club. 


A. W. Kramer, Editor of ATOMICS, and author of one of the Geneva Presenta- 
tion Volumes, shown here as guest lecturer at Argonne National Laboratory 
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Three Years’ Field Testing Proves 
New Scale-Removal Method 








Editor’s Note: Stories of truly 
vital and significant develop- 
ment in the power field are rare 
items, even in an age when yes- 
terday’s innovation is tomorrow's 
obsolescence. This, we think, is 
such a story. It is with satisfaction 
that we present, for the first time 
anywhere, the case history of a 
new product development that 
promises to completely revolu- 
tionize the cleaning of high 
makeup industria! boilers by 
chemical process. 

Our pride in having a part in 
this development is, we think, 
pardonable for several reasons. 
First, the story accents with crys- 
tal clarity the many thousands of 
miles traveled each year by your 
editors to keep abreast of re- 
search and development in the 
field. Second, while technical 
magazines must of necessity be 
edited months ahead of publica- 
tion, this awareness of what's 
new in the field enabled us to 
present this first case-history to 
our readers within a matter of 
days after The Dow Chemical Co 
made public their announcement 
of the product. 

“Versene,” says the Dow re- 
lease, “is a product which opens 
up a new technique for the 
chemical cleaning of industrial 
boilers using a high percentage 
of make-up water, reduces down- 
time for the cleaning period by 
as much as thirty hours and re- 
sults in a monetary saving of as 
much as 65 per cent.” 

What impressed your editors 
even more than this, however, 
was the do-it-yourself aspects of 
the application which completely 
eliminates the necessity for large 
acid trucks, portable pumping 
equipment and large technical 
field staffs. Even more important 
was the elimination of the neces- 
sity for critically rigid tempera- 
ture control requirements asso- 
ciated with the use of acid inhib- 
itors. If you would like more 
information on this new tech- 
nique, the editors will welcome 
your inquiries. 
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Pilot tests on Republic Steel Co boiler show method to be safe, 
simple and effective in scale removal and prevention, in boilers 
as well as other heat exchangers. Downtime is cut considerably 


By JOHN J. ALEXANDER * 


N STEEL, as in most other indus- 

tries, electric power and steam are 
essential to full production. This 
leads us to schedule our power plant 
maintenance requirements for the 
minimum effect on the production 
department. As production increases, 
time available for scheduled main- 
tenance becomes more limited. 

Our problems, therefore, are multi- 
plied. We must schedule more work 
in less time, and hold costs to the 
lowest practical level. This means 
continually searching for new means 
to improve our performance. 

In at least one area, the cleaning 
of our boilers, we have apparently 
achieved a major breakthrough. This 
consists of a method of chemical 
cleaning using a chelating agent for 
the removal of scale and sludge. We 
have found this to be much quicker, 
more efficient, and easier to handle 
than other means, as well as com- 
pletely safe for both men and equip- 
ment. This method has also proved 
to be extremely economical. 

In Cleveland District Power Plant 
No. 1, we have three Babcock & Wil- 
cox two-drum Stirling boilers, rated 
at 220,000 lb per hr, 900 psig, 850 
F (See Fig. 2). These can be fired 
with any combination of blast-fur- 
nace gas, coke-oven gas, and/or 
pulverized coal. During normal op- 
eration they are operated at 250,000 
lb per hr each. 

Steam from these boilers is used by 
a 10,000-hp topping-turbine-driven 
blast-furnace blower, and a 20,000- 
kw 60-cycle 11,000-volt non-condens- 
ing turbine-generator unit. Both ex- 
haust into our 240-psig steam system, 
supplying steam for four 25-cycle 
condensing turbine-generators total- 
ing 27,000 kw. There are also two 
condensing turbine-driven blowers 
supplied from the 240-psig header. 

All of these units are operated at 
base load to utilize as fully as possible 
the by-product gases. Power genera- 
tion is about 60 per cent of our 
monthly consumption, and 40 per 
cent of our peak demand. The 25- 
and 60-cycle systems are tied to- 
gether through a 10,000-kw fre- 
quency changer, which automatically 
carries load from one system to the 
other. It can change from its maxi- 
mum capacity in one direction to the 
same in the other as the demand 
changes. 


*Superintendent of Power and Steam, 
Cleveland District, Republic Steel Co 


Since in the event of a boiler out- 
age, steel production must be cur- 
tailed, it is imperative that main- 
tenance be such that emergency 
outages are kept at a minimum. Fur- 
ther, it is necessary that our sched- 
uled outages be planned to coincide 
with cut-backs in production, such as 
holidays and the Christmas season. 
During these outages a great deal of 
work must be accomplished quickly 
and efficiently. Cleaning of the boilers 
was always one of the most time- 
consuming jobs, most difficult with 
only a 48 to 72 hour outage. 


History of the Boilers 


Our first two boilers, A and B, were 
installed in 1951. Boiler A was acid- 
cleaned for the removal of mill scale 
before entering service in July. 
Boiler B, however, was not acid- 
cleaned until it had been in service 
six months, in January, 1952. 

During this latter cleaning, it was 
found that the mill scale removal was 
more effective after the boiler had 
been in service for several months. 
Sludge detected at this time was 
tested, and found to be 90 per cent 
tricalcium phosphate, 5 per cent 
magnetic iron oxide, and 5 per cent 
suspended matter. 

During the period between 1952 
and 1956, we operated a continuous 
blow-down from the steam drum. 
Blow-down of the mud drum took 
place every four hours, maintaining 
dissolved solids at 1200 ppm. 


Fig. 1. Scale deposits before cleaning 
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Following that period of operation, 
the dissolved solids were gradually 
raised (100 ppm every six months) 
until a level of 1500 ppm was reached. 
Operation now continues at that 
level, with most satisfactory results. 

Boiler C was put into operation in 
1957, and has not yet been cleaned 
by any method. 

During the period from 1952 to 
1955 acid-cleaning was not needed, 
it being only necessary to jet lance 
the down-comers and steam-genera- 
tion tubes. 


Water Treatment 

Since make-up normally runs from 
40 to 60 per cent, and can run as high 
as 80, a treatment plant of consider- 
able proportions is required. Ours 
has a capacity of 750,000 lb per hr. 
It consists of a hot-lime treatment, 
reducing hardness from 120 ppm to 
60, followed by anthracite filters, 
and hot zeolite, which reduces the 
hardness to 1-2 ppm. Source of the 
water is municipal. 

Boiler feedwater is treated with 
continual injection of disodium phos- 


phate and organics and sodium sul- 
phite as required. This is accom- 
plished by three high-pressure chemi- 
cal-feed pumps which can be used to 
feed the boilers separately if so 
desired. 


Boiler Cleaning Required 


When it became apparent that the 
time for further boiler cleaning was 
approaching, we began to re-investi- 
gate all of the various possibilities. 
Mechanical cleaning, in addition to 
being time-consuming, presented seri- 
ous difficulties due to the shape of 
the swaged tubes, which are smaller 
at the ends than through the length 
of the tube. It also consumes an al- 
most prohibitive amount of time. 

Acid cleaning was time-consuming 
too, due to the necessity of cooling 
and draining the boiler previous to 
the injection of the acid, and drain- 
ing, filling and neutralizing the boiler 
afterwards. Delicate controlling of 
temperature and water level, and 
replacing of gaskets, were drawbacks. 

It was then that we learned about 
the method of cleaning that we are 
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Fig. 2. Cross-section of the boiler. Natural circulation aids in effective cleaning 
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now using. It consists of the use of 
chelating agents introduced into the 
boiler as a water solution. Through a 
series of applications we have im- 
proved our technique so that the re- 
sults to date are quite satisfactory. 

Our first cleaning was in Boiler A 
in December, 1955, when we made 
the application using Versene' 100 
alone. The procedure consisted of 
introducing sufficient chelating agent 
into the boiler, after the pressure 
had been reduced to 150 psig, to 
result in a 1.2 per cent solution of 
NaEDTA. 

Intermittent boiling was continued 
at approximately this pressure until 
the reaction of the Versene with the 
scale components was apparently 
complete. In this case, the pH was 
maintained at 10 or above by the 
periodic addition of caustic soda. 
Approximately 18 hours were re- 
quired for this operation. 

A study of the economics involved 
in the use of cleaning with chelating 
agents in comparison with the cost of 
normal methods indicated a savings 
of 65 per cent. 

In December, 1956 we took Boiler 
A down again, draining and inspect- 
ing at that time. The mud drum, 
steam drum and visible tubes re- 
vealed about one-half the quantity of 
sludge which we found previously. 


Inspection Results 

Apatite sludge in the drums was 
not of its ordinarily tenacious variety 
on this inspection, and much of it 
was flushed out by hosing down. 
After flushing, there remained be- 
tween lg to \%-in. sludge on the drum 
surfaces, with a somewhat heavier 
deposit in the tubes. 

Physical change in the sludge, in 
our opinion, was due to the previous 
cleaning with Versene 100 in which 
some residual or delayed action took 
place. In support of this fact was the 
muddy quality of the blow-down 
water about a week following the first 
chemical cleaning with Na,EDTA. 
There was 0.010 to 0.020-in. sludge 
on drum surfaces and up to }-in. 
sludge in tubes on inspection follow- 
ing this cleaning. 

It seems reasonable to assume that 
the physical make-up of the sludge 
was so altered that, although it was 
not removed during the trial itself, a 
portion of it was gradually sloughed 
after the system went back in opera- 
tion. This may have been due to the 
higher velocity of the water circulat- 
ing through the tubes. 

At this time we gave Boiler A its 
second cleaning by this chemical 
method. For this trial, an original pH 
of between 7.5 and 8.0 was used, 
which rose gradually as the reaction 
proceeded. 

Chelating agent solutions with a 
pH of approximately 7.8 were made 
up in 100-gal batches, using H,KEDTA 
to neutralize the water solution of 


1 Registered trademark of The Dow Chemical 
Company. Versene 100 is a water solution of 
ethylenediaminetetraacetic, tetrasodium salt (ab- 
breviated NasEDTA). 
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Na,EDTA. The resulting mixture 
was pumped through the chemical- 
feed lines to the boiler system. For 
the trial, the boiler was filled with 
18,000 gallons of condensate at a 
pH of 7.1. 

First loading used four drums of 
Versene 100 and 300 lb of Versene 
Acid.? This resulted in a concentration 
of 0.68 per cent Na,EDTA. Later in 
the trial a further addition of one 
drum of Versene 100 and 50 lb of 
Versene acid was made to give a 
total of 0.91 per cent Na,EDTA. 

Periodic titrations were made for 
available chelating agent, and pH 
and phosphate concentration. 

Comparing the results of the 1956 
cleaning with those of the previous 
year, when we used the highly-alka- 
line conditions, it was apparent that 
the chelating agent-apatite reaction 
proceeded at a greater rate and went 
further to completion. Although there 
was a residual of unreacted chelating 
agent in the system, it was less than 
that experienced in previous trials. 

One important advantage of this 
method of cleaning became apparent. 
When the chelating agents were 
introduced into the steam drum, the 
natural circulation, which was in 
effect as a result of the periodic firing 
of the boiler, carried the highest con- 
centration down the down-comers 
and through the mud drum in exactly 
the pattern where the _ greatest 
amount of cleaning was needed. This 
assured maximum effectiveness. 

The use of condensate in this test 
was purely experimental. As no par- 
ticular benefit was observed, we shall 
next time merely bring the boiler 
down to 150 psig, as we did in the 
first test, and begin our treatment. 

Visual inspection following the sec- 
ond application of Versene to Boiler 
A showed the tubes to be between 80 
and 90 per cent clean. Assuming we 
got a delayed action as we did on 


2 Versene acid is ethylenediaminetetraacetic acid 


ibbreviated Hh4EDTA 
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Alexander gets a slight twinkle in his eyes as he recalls his various steps 
from the day he was graduated from University of North Carolina in 1930 
with a B.S. in electrical engineering. He first worked for American Telephone 
and Telegraph as an engineer trainee. This period included transmission and 
toll line work in the Southern Division. 

In 1933, he went with Florida Power and Light Company as substation 
operator. Subsequent assignments as statistician, as betterment engineer at 
the Lauderdale Steam Electric Plant, the system’s largest station, and later 
as unofficial assistant superintendent. 

Alexander began his work for Republic Steel in October, 1941 as test 
engineer. He was advanced to assistant superintendent of the Power and 
Steam Department in 1943 and became superintendent in 1951. 

In 1946, he was awarded the J. E. Johnson Award for his contribution to 
blast-furnace progress. He was first to set up two blowers in series on the first 
high-top-pressure furnace. He now supervises power plants in the Cleveland 
District and acts as consultant to Republic Steel’s other districts. 

Alexander is a member of American Iron and Steel Engineers, Blast 
Furnace and Coke Association, and American Society of Naval Architects 





Superintendent of Steam and 
Power is a job that keeps John 
J. Alexander, shown here with 
Wayne Merriman (c) and Paul 
Sutton (r), Dow Chemical 
engineers, moving about ex- 
tensive divisional operations of 
Republic Steel Corporation 40 
per cent of his time. One week 
he may be supervising power 
plant operations at the Cleve- 
land (home base) works, while 
the next week he may be in- 
pecting or consulting at com- 
pany operations in Alabama, or 
visiting the new Reserve Min- 
ing Company taconite reduc- 
tion mill up along the shores of 
Lake Superior in Minnesota. 











the first chemical application, more 
sludge was sloughed off after the 
boiler was put back on the line. 

It is my opinion that if you get 
a metal clean surface you do not re- 
deposit scale as rapidly as you do 
with a partially-cleaned surface. 
When you leave ridges and scale here 
and there you get a quicker rede- 
posit. As a result of work to date, we 
conclude that the following advan- 
tages can be expected from use of 
chelating agents to clean boilers: 

1. No corrosion of iron and steel 
due to cleaning of surfaces. 


Tabulation of data taken during second cleaning of Boiler A 





Log of Cleaning of Boiler A, December 13, 1956 
Time Jy NaEDTA available pH P2Os (ppm) psig 

| (theoretical) (0.68) (7.1-7.8) -—- —— 
| 6:00 pm Chemical addition started 

8:00 pm Addition of 18,000 gal of cond te completed 
| 8:30 pm Fires started 
| 9:00 pm Chemical addition completed 

9:40 pm 0.39 9.0 6 10 
| 10:00 pm 0.20 9.0 530 oni 
| 10:40 pm 0.17 9.2 700 50 
| 11:00 pm 0.16 9.4 775 75 
| 11:30 pm aed 9.5 750 wai 

12:00 mid — 99 695 125 
| 12:30 am 0.13 10.3 664 170 

1:00 am Boiler blown down 10 in. 

1:20 am All make-up water in 

1:45 am 0.09 10.5 575 138 

4:30 am Additional chelating agent added 

4:40 am 0.19 9.6 595 — 
| 5:00 am 0.20 9.5 655 — 
| 5:30 am 0.20 9.5 723 140 
| 6:00 am 0.19 97 700 _— 
| 7:00 am Boiler drained for inspection 
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2. Boiler does not need to be com- 
pletely cooled before introduction of 
cleaning solution. 

3. Higher cleaning temperatures 
possible with safety, making possible 
natural circulation rather than de- 
pending on external circulation 
pumps. 

4. Residual cleaning action during 
operation, thus reducing the amount 
of scale build-up, so that there is less 
to be removed at the next cleaning. 

5. Greater safety during handling 
of materials. 

6. No dangerous fumes or vapors 
to be vented. 

7. Fewer gaskets to be replaced. 

8. More economical than other 
methods in most cases, considering 
overall costs of cleaning. 

During 1958, all three of our boil- 
ers were opened, and found in excel- 
lent condition. Boiler A was inspected 
in August, and the mud drum and 
water tubes were clean, with only a 
powdery gray film about egg-shell 
thickness, merely a discoloration of 
the metal surface. 

Boiler B was inspected in March, 
1958, and found to have a soft, non- 
adherent sludge in the mud drum. 
After hose down, the tubes showed 
no more than a 1¢-in. deposition. 

It is our opinion, therefore, that 
the chelating agents have performed 
in accordance with our expectations. 
While we are not certain as to when 
the next cleaning will be required, 
we expect to repeat our use of the 
method. For this purpose we have 
the necessary chemicals on hand 
when opening any one of our three 
boilers. THE END 
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Figs. 1 & 2. Power plant as viewed from 
main building, and close-up of the 
seven steam, air and gas lines in over- 
head crossing. Water is underground 


At Automatic Electric, A Necessity: 
Efficient Power Engineering 


ITH NO LESS THAN 23 build- 

ing-wide central piping systems, 
a power plant capable of furnishing 
120,000 Ib per hr of 190-psig steam, 
private wells supplying plant water 
needs at the rate of over 1,000,000 
gpd, and the electrical load of a young 
city (including 35 miles of fluorescent 
tubes), the new plant of Automatic 
Electric Co is an impressive challenge 
to any power engineer. 

Visitors are impressed with the 
immense size of the plant, but until 
many hours have been spent ex- 
ploring the intricacies of serving the 
1,520,000 sq ft (35.35 acres) of floor 
space, the actual problems cannot be 
realized. 

Built in 1957 on the 167-acre site 
of a golf course in suburban North- 
lake, 15 miles from Chicago’s loop, 
the plant employs some 8000 people 
in the manufacture of telephones and 
related equipment. All of the manu- 
facturing area is one-story, while the 
office space is housed in a two-story 
section. Only the power plant is a 
separate building. 


Power Plant 

In the boiler plant, two 50,000-lb- 
per-hr and one 23,000-lb-per-hr stoker- 
fired boilers furnish 190-psig steam 
for heating and process needs. From 
the coal pile in the rear of the car- 
unloading pit, a bucket conveyor 
hoists the coal into either of the 200- 
ton silos. An ash silo of 50-ton ca- 
pacity is also provided. 

Interesting arrangement of the air- 
compressors is a feature of the power 
plant. Due to wide variation in the 
demand for compressed air, five cylin- 
ders are operated in parallel, cutting 
in and out automatically. There are 
two 300-hp two-cylinder units, and 
one 150-hp single-cylinder unit. The 
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300-hp motors are operated at 4160 
volts. Air pressure is 105 psig. 


Water Supply 

Originally the wells at the plant 
were drilled to 1928 ft, at which level 
there was a virtually-unlimited water 
supply. It was found, however, that 
this water was extremely hard (53 
grains), and would have required an 
extensive demineralization installa- 
tion. 

It was therefore decided to back- 
fill the wells to 1500 ft, and when this 
was done, an apparently-sufficient 
supply of 15-grain water was obtained. 
Water requirements of the plant are 
over 1,000,000 gpd, and the present 
pumps are rated at 1000 gpm each, 
will pump 1250 gpm or more. The 
two wells are 800 ft apart. Twice- 
weekly water table readings reveal 
little change from the static level of 
around 500 ft. 

Procedure of back-filling the wells 
consisted of raising the pumps, and 
filling the well-casing with cement to 
the desired level. It was found that 
the cement set very rapidly, and no 
difficulty was encountered in the en- 


Fig. 3. Hidden high in the truss area are 
five of these emergency generators 


tire operation. After the 1500-ft level 
was reached, the side-walls of the 
casing were blown out, the pump low- 
ered to the desired level, and opera- 
tion resumed. 

Water storage facilities consist of 
a 250,000-gal, 130-ft-high spherical 
tank, divided into two halves, one 
for fire, the other for domestic use, 
and a 400,000-gal general service tank 
at ground level. 


Automatic Lawn-Watering 

Another water source is used for the 
extensive underground lawn-watering 
system. Of the 25 acres watered, 20 
acres are completely automatic. The 
remainder is covered by a conven- 
tional system in which the sprinkler 
heads are plugged in manually. 

The 800 sprinkler heads in the 
automatic system are arranged in 10 
zones. At six o’clock each evening, a 
time clock starts the sequential wa- 
tering. Humistats which measure the 
conductivity of the earth between a 
point \% in. below the surface and a 
point 3 in. below the surface, control 
whether or not a zone is watered, and 
how long it is watered. After each 
zone is moistened to the proper de- 
gree, the time clock seeks the next 
zone, and the process is repeated. 
This is continued until all zones have 
been watered, or until six a.m. 

Water for lawn watering is taken 
from a pond in a creek which flows 
through the property, by a 400-gpm 
pump. Besides the creek source, this 
pond is replenished by roof drains 
and, if necessary, by a small shallow 
well. It is interesting to note that 
the system has been designed with no 
overlap of zones (or sidewalks), but 
that 1 ft of overspray will occur per 
1 mph of wind. 

Only a small amount of water is 
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Fig. 4. Ash silo on left, and two cool 
silos, with vacuum and bucket conveyors 


taken by the plant from the munici- 
pal system of the village of North- 
lake. This is used in the plating 
department, and will be discontinued 
as soon as a new demineralizer, now 
being installed, is ready for use. 


Central Systems 

Handling of all lubricants at the 
plant is by the central-system method. 
Eight separate systems, each com- 
plete with unloading and circulating 
pumps, are used. The pumps are in a 
pump room along the north wall of 
the building, and the tanks, ranging 
up to 5000 gal, are buried outside at 
that location. Arrangement of these 
systems is such that any combination 
of the systems may be filled simul- 
taneously, each without interference 
with any other. 

Two very similar systems are used 
for the receiving and dispensing of 
muriatie and sulfuric acid. 

A most unusual system of soap dis- 
pensing is employed at Automatic 
Electric. From the fan room on the 
third floor—-the highest place in 
the building — liquid soap flows by 
gravity to hundreds of dispensers in 
washrooms throughout the building. 
After numerous attempts, a soap 
which would flow without clogging 
was discovered, and, in spite of the 
fact that drainage is directly from 
four 55-gal drums which are open to 
the atmosphere, the system has not 
been stopped up since the use of this 
soap was initiated. It is also reported 
that no cases of dermatitis, which 
could be connected with the use of 
the system, have been encountered 
during this period. 

In addition to these 11 systems, the 
plant is served by two central sys- 
tems from the propane station, one 
containing pure propane, and the 
other with entrained air (which 
makes the propane interchangeable 
with natural gas). Propane station 
consists of two 30,000-gal tanks, with 
provisions for receiving from either 
cars or trucks. 

Other systems contributing to the 
total of many miles of pipe in the 
building include three water systems 
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Fig. 5. Boiler room is clean, modern, 
efficient. View of stokers and controls 


well water, zeolite-softened water, 
and demineralized water. Hot water 
is furnished, not by a central system, 
but by local heat exchangers, where 
the building steam is used to heat the 
necessary amount of the right type of 
water to the desired temperature. 

Steam system consists of a com- 
plete loop of the plant. Duplicate 
10-in. lines run from the header in the 
power plant across the bridge shown 
in Fig. 2, and circle the plant from 
their point of entrance. This enables 
any part of the line to be isolated, 
even during the period of greatest 
heating load. Heating units in the 
manufacturing section are located in 
the truss area. 

Condensate is collected, of course, 
in a loop similar to the steam loop 
in configuration, and parallel to it. 

Natural gas, hydrogen, nitrogen, 
and a wet-type sprinkler system are 
the other central systems. A less 
expansive but equally interesting sys- 
tem in the plastic molding section 
consists of high and low-pressure hy- 
draulic lines serving the various 
presses. Pressures are 3000 psig and 
250 psig, respectively. 


Electrical Aspects 

Plant receives its electric power 
from the local utility at 34,500 volts, 
through two independent feeders. 
Distribution is at 2400/4160 three- 
phase grounded wye. Load centers 
are located in the truss area. Single- 
conductor cables are used for the 
majority of the distribution, which is 
underground, with three-conductor 
armored cable being used for the 
risers to the load centers. 

There are six emergency generators 
in the Automatic Electric plant. One 
of these is a steam-turbine-driven, 
150-kw synchro-start generator, 
which is capable of handling essen- 
tials in the power plant in the event 
of an outrage of the power company 
sources. The other five are strategi- 
cally located in the truss areas of the 
main plant, and are powered inter- 
changeably by either propane (air- 
entrained) or natural gas. There are 
four 25-kw units, and one 37.5-kw. 


ome “ 
Fig. 6. Tanks, pumps and equipment for 
automatic aircon cooling-water treating 


Air conditioning is furnished for 
the offices only, with the well-insu- 
lated manufacturing areas merely 
ventilated. There are two 600-ton 
compressors in the building base- 
ment, and a four-stage cooling tower 
on the roof. Treatment of the cooling 
water is completely automatic, with 
chromate controlled by sulfuric acid, 
to give the desired pH level. This 
level is recorded constantly. 

Provision has been made for flood- 
ing the roof when the air-conditioning 
load becomes high, and a chlorinator 
has been provided to control the 
growth of algae in the roof water. 


Communications 


Communication systems are multi- 
ple. In addition to some 500 phones 
rented from the local system for in- 
coming and outgoing calls, there is an 
internal system with 2200 outlets 
(manufactured, needless to say, by 
the Automatic Electric Co). For the 
distribution and collection of mail, 
and for intraplant messages and the 
handling of blueprints from a central 
library, there is a system of tubes and 
carriers totalling over 30,000 ft. 

Feature of this system, which is 
vacuum-operated, is the automatic 
addressing system. From any of 36 
outlets, the 4-in. by 7-in. by 14-in. 
oval messengers may be dispatched 
to any other station by simply dialing 
two numbers on the control system. 
There is no ‘andling by messengers at 
the central s:ation, this being done 
pneumatically and electrically in ac- 
cordance with the dialed instructions. 
Not over 90 sec is required to reach 
any station from any other. 

There is also a loud-speaker sys- 
tem, through which announcements 
may be made to any department, or 
throughout the building. Music is 
played through this system on vari- 
ous occasions. 

Both the plant and all of its utili- 
ties have been designed for expansion 
as needed. Although this is already 
probably the largest light-manufac- 
turing building in the country, some 
expansion might be required sooner 
than expected. THE END 





Ye A TRAINING point of 
view it is obvious that the United 
Kingdom Atomic Energy Authority, 
being the only organization with de- 
sign and operating experience, is com- 
mitted to train both designers and 
operators for the Consortia and Elec- 
trical Generating Boards in Britain 
as well as its own staff 

Basic plan of operator training has 
been to give experience on similar 
plant whenever possible. For the 
Calder staff who were to operate 
the reactors there was the training 
ground of the Harwell and Windscale 
piles. These people were therefore 
given as long a period as possible on 
the piles or recruited directly from 
the Windscale staff. This, combined 
with an extensive period of familiar- 
ization with the plant before start-up, 
carrying out commissioning tests, 
operating the charge discharge gear, 
ete, gave a staff trained as far as 
possible at that stage. All operations 
were initially carried out under super- 
vision of a senior physicist or engineer 
until the more junior operators were 
competent to do this themselves. 

In 1956 a survey was made by 
the U.K.A.E.A. of the number of 
people who required some form of 
training within the Consortia and 
Generating Boards. The require- 
ments fell into three main categories: 
design, construction and operation. 
Numbers in each category were fairly 
large, but the operational group 
proved to be the largest. Although 
most of the operators could be ex- 
pected to have had conventional 
power station experience, none of 
them would know initially anything 
about reactor operation. It became 
obvious therefore that some form of 
basic operational training was de- 
sirable, which could then be aug- 
mented by suitable training on the 
plant where necessary. 

In the light of this information, the 


Authority decided to set up the 
Calder Operation School to give the 
basic training. The demand is made 
up in the following manner. 

If the procedure which is normal 
for conventional power stations is 
followed, then when one of the Con- 
sortia builds a nuclear power station 
it would be committed to proving the 
station over an initial period of oper- 
ation. This means that a special oper- 
ating team is necessary which will 
take control, but work in close liaison 
with the Generating Board’s station- 
operating staff. The team will com- 
prise physicists for the technical side 
of loading to criticality, determining 
reactor characteristics, etc, and engi- 
neers for the engineering operation of 
the components. Some 12 people are 
expected in each team. Staff of the 
Generating Board, on the other hand, 
will comprise senior managers, tech- 
nical operations engineers and physi- 
cists and the shift supervisors, this 
latter group being the largest. 

Next stage was to devise a com- 
prehensive training program which 
would embrace the training of staff 
of the Atomic Energy Authority, the 
Electricity Authorities and the Con- 
sortia. 

Outcome of this was a three-stage 
program: schoolwork; study of work 
being done; carrying out of work 
under supervision. 


Schoolwork 


Under this heading, one of a num- 
ber of courses are to be used, the 
choice depending on the duties for 
which the man is being trained. The 
work of the Harwell Reactor Course 
is well known, and will not be de- 
scribed here. This course is appro- 
priate for the man who is training to 
be a reactor physicist. The course is 
actually made up of two parts, and 
run by a number of Technical Schools. 

Some organizations may prefer to 


Fig. 1. Training program lasts from 4 
to 16 months, concludes with periods 
of actually doing a job under super- 
vision. This view was taken inside the 
Sniffer Control Room at Calder Hall 


By K. J. FROST* and 
E. S. RIPPON { 


How Atomic 


send their senior operational staff to 
the latter instead of to the whole 
course. For those who need a more 
practical approach, a six-weeks course 
has been organized by two local Col- 
leges (at Whitehaven and Working- 
ton) to be run in close collaboration 
with the Calder and Windscale 
Works. Factory facilities — such as 
experimental equipment and instru- 
ments — are integrated with the 
course, which is run primarily to fit 
in with the flow of trainees. This 
course is particularly suitable for 
engineers who will be in charge of 
shift operation. Finally, there is the 
Calder Operation School, which will 
now be described in some detail. 


At Calder Operational School 

First course at the Calder Opera- 
tion School started on January 28, 
1957. Although satisfactory, it showed 
that some information could be bet- 
ter presented in a different way, so 
that the program and system to be 
described concerns the five subse- 
quent courses held to date. 

Each course lasts for six weeks and 
has as its objective the giving of as 
much basic operating knowledge of 
the Calder reactors as possible. From 
the outset it is important that each 
student fully appreciates the fact that 
the station is primarily designed to 
produce plutonium and does not 
operate with a fluctuating electrical 
demand. The first lecture therefore 
gives the reasons why Calder was de- 
signed with an off-load system of 
charge and discharge and why the 
steam conditions are poorer than 
those in the original Harwell design 
study. 

Following this lecture come others 


*Mr. Frost is manager, Calder Oper- 
ation School. +|Mr. Rippon is training 
manager, Windscale and Calder Works, 
U.K.A.E.A. Ind. Group 
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BACKGROUND OF ATOMIC ENERGY IN GREAT BRITAIN 

When the British Government decided to set up an organization 
to produce nuclear weapons it was natural that this should be placed 
under the Minister of Supply whose department is responsible for 
weapons production. Under this organization the air-cooled graphite- 
moderated research piles BEPO and GLEEP were built for the Research 
Group, and later the air-cooled graphite-moderated plutonium pro- 
ducing reactors at Windscale, for the Industrial Group. 

In 1955 the Government decided upon a nuclear power program 
of 2000 mw electrical installed capacity by 1965, and in 1956 this 
was stepped up to 6000 mw. The stations constructed to produce this 
power were to be built for and operated by the nationalized Elec- 
tricity Generating Boards. These Boards, with assistance from the 
Atomic Energy Authority, specified their requirements and asked for 
tenders (proposals) from certain British industrial groups, or Consortia, 
as they are generally called. There are now five Consortia, each of 


which is headed by a heavy electrical producing firm, and their 
organization is geared to design and build complete nuclear power 
stations. 

In 1954 the atomic energy organization was taken out of the Minis- 
try of Supply and made a separate organization known as the United 
Kingdom Atomic Energy Authority, thereby giving it greater flexibility. 

Summarizing, there are three main groups interested in nuclear 
power in Great Britain: 

1. U.K.A.E.A., which acts as consultant to the other two groups and 
whose function in this sphere is to design, build and prove, by 
operation, reactors considered suitable for nuclear power de- 
velopment. Calder Hall and the Dounreay fast breeder reactor 
are examples of this. 

2. Industrial Consortia, which have grouped together to design and 
build nuclear power stations. 

3. Electrical Generating Boards, which will operate these stations. 





Power Operators Are Trained in Britain 





dealing with the principles of opera- 
tion and control and instrumentation. 
Those form an initial basis on which 
the detail of the remainder of the 
course is built. 

Remainder of the course can be 
split into four main sections: 1. health 
physics and safety; 2. more detail 
and operating experience of plant 
items, with visits to operating plant 
and construction works where pos- 
sible; 3. reactor operating, covering 
all facets from commissioning tests to 
normal operation; 4. heat exchanger 
and turbine hall operation. 

In 1 comes charge and discharge 
of the reactor, and whenever possible 
the student is allowed to see this. 
Since it is the operating policy of the 
Authority to keep to a minimum the 
number of areas which may become 
relatively contaminated, it is impor- 
tant to deal with the health physics 
aspects of the work before the stu- 
dent witnesses the charge/discharge. 

Figure 2 shows the charge/dis- 
charge procedure. The cartridge prep- 
aration room must be free from con- 
tamination and so the only areas 
where contamination of any degree 
is permitted are on the top of the 
reactor, down the discharge well and 
at the bottom of this well. Change 
rooms are therefore set up at the top 
of the reactor, and at the bottom of 
the discharge well. The procedures 
adopted, the types of instrument 
used, the checks that are made dur- 
ing this period, and methods of de- 
contamination, where necessary, are 
dealt with. 

Further lectures are given on the 
normal survey work around the 
plant, personnel dosimetry and spe- 
cial precautions taken during main- 
tenance work. 

2. Plant items. In order to under- 
stand thoroughly the operation of any 
plant it is necessary to know its de- 
sign and the philosophy behind it. 
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Special lectures are therefore given 
on reactor instrumentation, pressure 
vessel and heat exchangers, reactor 
core and charge/discharge machin- 
ery, to mention the most important 
subjects. In every case the lecture is 
accompanied by a visit to the plant 
to see the equipment at first hand. 

When talking about the pressure 
vessel, heat exchangers and core, 
questions are inevitably asked con- 
cerning their construction. In all 
cases there is a film available, taken 
during the construction phase, which 
shows this. The construction of the 
core is further illustrated by a small 
stack of graphite bricks and tiles — 
of the type used in the reactors — 
which is kept in the School. 

Talks on the charge/discharge gear 
do not give the student an adequate 
understanding of their functions and 


so, use is made of the test bed which 
was constructed to check the opera- 
tion of all equipment and machinery 
before an actual charge/discharge. 
By this means two of the more diffi- 
cult tube preparations are demon- 
strated. 

3. Reactor operation. After the early 
talk on the principles of operation the 
student is taken through the follow- 
ing stages: 

Mechanical commissioning tests. 
Some of the tests carried out at 
Calder will be repeated in a similar 
manner on other stations and since 
the plant operators normally have to 
accept or reject equipment on the 
results of such tests, an understand- 
ing of them is important. 

Start-up nuclear experiments. These 
cover many aspects, as for example, 
loading to criticality, determination 
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Fig. 2. This is elevation of Calder reactor building showing handling details 
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Fig. 3. Reactor simulator is an important piece of teaching equipment at Calder 


of migration lengths, extrapolation 
lengths, temperature coefficients, etc, 
control rod calibrations and the sensi- 
tivity of the burst cartridge detection 
equipment. 

Start-up, shut-down, normal and 
abnormal operation. This talk is an 
extension of the early one and deals 
with the subject very fully. Reasons 
for various trip settings are given to- 
gether with the effects on the reactor 
of various operating conditions on the 
heat exchangers. At the same time, 
the procedures for taking a complete 
gas circuit out of operation are dealt 
with, as are the actions to be taken 
under various fault conditions. 

The talk mentioned above is ar- 
ranged towards the end of the course 
so that the students have a chance 
to see an actual shut-down and start- 
up, if one occurs, and also to operate 
the reactor simulator. 

The reactor simulator is a very im- 
portant piece of equipment to the 
School since it is designed to act in 
a manner similar to that of the reac- 
tor. Figure 3 shows the layout, which 
consists of a control desk, instru- 
ments, operating handles, etc, which 
are just as found on the reactor. To 
the left and right are two cabinets, 
one containing fault and warning 
switches, whereas the other has fault 
and warning alarm indications, to- 
gether with a number of trip relays. 

The reactor kinetics and heat ex- 
changer side are simulated electroni- 
cally with time delays, e.g. between 
uranium and graphite temperatures, 
similar to these experienced on the 
reactor. The kinetics are accurately 
simulated except for the exclusion of 
Xenom and long-term reactivity 
changes. The heat removal side, on 
the other hand, is a simplified circuit 
designed to give the general responses 
expected. 

Each student spends half a day 
operating the simulator, under in- 
struction. He is normally able to 
carry out a full start-up and shut- 
down during this time. 

During normal operation three fac- 
tors must be checked periodically. 
First, the heat production of the 
reactor must be known reasonably 
accurately from the point of view of 
burn-up of fuel. The ion chamber in- 


struments recording the power level 
are checked by determining the heat 
output from both the gas coolant 
circuit and the steam circuit. Each 
student carried out such a check to 
give him an understanding of what is 
involved, and the accuracy obtain- 
able. 

Secondly, the flux distribution of 
the reactor is important from the fuel 
burn-up point of view. It is on the 
basis of fuel burn-up that the charge 
discharge program is decided. After 
carrying out a flux plot, which in- 
volves drawing a number of graphs 
and making many calculations, a talk 
is given on the interpretation of the 
results and the many other factors 
which can be read into these as, for 
instance, the relationship of flux dis- 
tribution to control rod distribution, 
its relationship to the temperature of 
fuel elements and other items. 

Thirdly, long-term reactivity 
changes are of very great importance 
because they affect the degree of con- 
trol exercised by the control rods, the 
flux distribution and other things. 
This talk is normally extended to 
cover the type of charge discharge 
program to be expected on an Elec- 
trical Generating Board reactor in 
order to obtain bulk irradiations of 
3000 MWD, Te. 

4. Heat exchanger and turbine hall 
operation. Turbine hall operation is 
more or less conventional and so this 
section of the syllabus consists of a 
talk outlining the operation, followed 
by a detailed tour of the plant. Heat 
exchanger operation, on the other 
hand, is important, and so a separate 
talk is given about this, particularly 
emphasizing the effects of changes in 
reactor condition on their heat re- 
moval characteristics. 

Apart from the main stream of lec- 
tures given above, there are a few 
special ones concerning particular 
aspects of the plant. One on heat 
transfer gives the reason for and ex- 
perimental work which went into the 
design of the extended fin surface of 
the fuel elements. Then a metallur- 
gist outlines the problems of fuel ele- 
ment manufacture and some of the 
problems associated with fuel ele- 
ments under irradiation. Finally, ad- 
vantage is taken of the fact that 


Windscale Works is so near, for 
students to visit the fuel element 
cooling ponds and decanning bay, 
and also have a visit around the 
primary separation plant. 

A few words on the system of 
presentation of the information may 
be of interest. Since it is not possible 
to study most of the subjects dealt 
with from a standard text book, it is 
important that the student under- 
stands the reasoning behind each lec- 
ture. Furthermore, there may be 
more than one method of carrying 
out a particular operation and the 
student needs to know why an al- 
ternative method is not used. 

To cope with this, the sessions are 
of three hours, each starting with a 
talk during which a few questions are 
asked and followed either by a gen- 
eral discussion, a continuation of the 
talk-question arrangement, or the in- 
troduction of an exercise or visit. It 
is obvious that the best people to give 
the talks are the operating staff them- 
selves and so the Schoo! staff give the 
more general information, leaving the 
Calder operating staff to give details. 

For this method to be a success the 
student-student and student-lecturer 
barrier must be pulled down as 
quickly as possible. A buffet supper 
is therefore held on the first evening 
so that students and lecturers can 
meet each other in an informal at- 
mosphere. The system has certainly 
achieved its objectives so far. 


Study of Work Being Done 

In addition to the techniques of nu- 
clear good housekeeping, the trainee 
will need to know the protective 
features of the design, the codes of 
practice (limits) which apply, and do 
some laboratory experimental work. 

After this initial training the course 
depends on the job for which the man 
is being trained. Staff who will be in 
charge of actual operation spend some 
months studying the details of the 
control room and the ancillary plant, 
and are passed out as qualified to con- 
trol the reactor. This will be followed 
by a period with the shift manager, 
and another period with the reactor 
physics section. Maintenance engi- 
neers spend periods with their oppo- 
site numbers — mechanical, electri- 
cal or instrument maintenance engi- 
neers — and in the case of the latter, 
a special course of lectures is avail- 
able, if the engineer’s previous ex- 
perience in this field is limited. 


Work Under Supervision 
Finally, there are periods of actu- 
ally doing a job under supervision. 
Posts have been created at the 
Calder Works to allow operational 
staff to take charge of a shift, and 
later to hold a more senior manage- 
rial post; and in the same way, main- 
tenance engineers and physicists will 

carry out individual assignments. 
Acknowledgement is made to the 
Managing Director of the Industrial 
Group of the United Kingdom 
Atomic Energy Authority for permis- 
sion to publish this article. THE END 
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Power Engineers Valve Manual.... 


This fifth article, in a series on valves commonly used 
in the power field, deals with Gate valves. Preceding 
articles covered Plug, Check, Blow-Off and Globe valves. 
When completed, the series will be reprinted as a Valve 
Vanual for power engineers in all fields and industries 
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N THE LAST hundred years, 

valves have settled down into ba- 
sic types such as gate valves, globe 
valves, check valves and others. This 
article will deal principally with the 
basic type called gate valves. 

Gate valves are primarily for open 
and closed service, and are not partic- 
ularly adapted for intermediate flow 
regulation or throttling service. Due 
to their low head loss, which is only 
slightly greater than the equivalent 
length of pipe, they are particularly 
adapted for those services for isola- 
tion of equipment, where for long 
periods of time they will remain in 
the open or closed position, and offer 
little or no obstruction to the flow. of 
fluid in the pipe line. 





Characteristics of this Type 

Gate valves cover a wide range of 
sizes in common American practice 

from %% to 108 in., although in 
later years the 84 to 108 in. sizes have 
been supplemented by the butterfly 
valves, usually due to the space 
limitations under which they are 
installed. 

Gate valves have been used suc- 
cessfully in temperature ranges of 
minus 300 F to 1800 F, and at pres- 
sures of from a few ounces of gas to 
thousands of pounds per square inch. 
Naturally the wide range of pressures 


and temperatures under which these 
valves are utilized necessitates a very 
wide range of materials of construc- 
tion. Materials that are suitable at 
minus 300 F might not be suitable at 
1800 F. At the present time gate 
valves are being manufactured in 
brass and bronze, several grades of 
gray iron, the newer ductile iron and 
the whole gamut of steel types, to- 
gether with numerous special alloys 
for corrosion services. 

The “‘trim”’ materials for the non- 
corrosive seats are being made from 
bronzes, stainless steels, Monel and 
hard facing alloys. Valve stems cover 
a wide range of materials based on 
the temperature and pressure at 
which the valve is to be used. In 
addition, at elevated temperatures, 
ingenious means must be provided to 
keep the valve spindle stiff in order 
to resist column action occasioned by 
the operation of the valve. 

Originally, in this country, valves 
were made in the smaller sizes with 
screwed connections and in the larger 
sizes with flanged connections. With 
the development of welding tech- 
niques in the early 1930’s, valves were 
made with welding ends to be welded 
to the pipe in which the flow is regu- 
lated. Later, other types were de- 
veloped, namely, pressure seal joint, 
“O” ring joint, and so on. 
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SOLIO SPLIT 


Fig. 3. Three types of gates; solid for general applications; 
split for high-pressure one side; flexible for both sides 


In their simplest construction, 
gate valves have a valve stem, or 
spindle, which projects from the 
waterway to the outside atmosphere, 
for controlling the gate. This necessi- 
tates some method of retaining the 
fluid in the pipe line. Rope packing 
with a gland was the principal means 
of resisting this leakage. The gland is 
still the most widely used method. 
However, the materials used for the 
packing have been changed and im- 
proved. Today gate valves are made 
in some instances and for special ap- 
plications with trick glands such as 
““O” rings or bellows seals; and, for 
atomic jobs, where any leakage would 
be disastrous, with canned or her- 
metically-sealed construction which 
eliminates the need for a gland. 

There are a great many variations 
of gate valve designs. The principal 
one that comes to mind is the bonnet 
joint where two halves of the gate 
valve bodies are fastened together. 

In the small bronze valves, com- 
mon practice was to use screwed 
joints or union bonnet-type joints. 
However, as the valves became 
larger, or the pressures or tempera- 
tures were increased, other means 
had to be developed to retain the 
pressure. On the larger valves the 
joints were of the flanged type with 
many variations of gasket types and 
material. These proved satisfactory 
for a long period of time, but as pres- 
sures and temperatures were in- 
creased in central stations and oil 
refineries in the 20’s, it became neces- 
sary to find a type of joint that would 
remain tight for longer periods. 

The “‘Sargol”’ type (or combination 
joint), which is a flange joint with a 
seal weld, was at first thought to be 
the answer. With the development 
of better bolting materials and gasket 
materials, the early difficulties with 
flange joints were eliminated, by the 
development of the ‘‘ Houston,” or 
ring joint. Again the central stations 
did not remain idle but increased the 
pressures and temperatures up be- 


70 


HOUSTON 


WELDED TYPE 


FLEXIBLE 


yond the limit of bolting materials. 

As a result, designers had to make a 
design to contain these elevated tem- 
peratures and pressures. In 1936 the 
first all-welded construction with a 
welded bonnet joint was brought out 
by The Chapman Valve Manufac- 
turing Company. By 1946, the pres- 
sure-seal type joint, developed for 
feed water heaters and heat-exchang- 
ers in Europe, was applied to gate 
valve bonnets. High pressure valves 
for central stations are largely of the 
welded, or pressure-seal, bonnet type 
construction. 

The advent of the atomic energy 
program, with its necessary extreme 
tightness of the bonnet joint and 
ready accessibility for taking apart, 
has forced the designer to reach back 


Fig. 1. Rising-stem gate valve. Used 
where position of gate must be indicated 
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Fig. 4. Illustrations of common body and bonnet joints used 
in gate valve construction. All are standard schemes today 


into the 1920’s to the ‘“Sargal- 
Sarlun”’ joint, with the added advan- 
tages of better materials, better weld- 
ing techniques and better control of 
joint configuration. 


Gate Valve History 

In the early days of the gate valve, 
the gate was parallel-sided, and was 
pushed into place in the main pipe 
line, to shut off the flow by relying 
on the pressure on the upstream side. 
The pressure of the fluid on the up- 
stream side was relied on to create the 
necessary force to seal off the valve. 
Elaborate methods were developed 
in subsequent years so that the gate 
was pushed tight against both faces, 
by mechanical means, making the 
action of the valve independent of 


Fig. 2. Same valve as in Fig. 1, except 
non-rising stem; for low head-room 
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the pressure in the pipe line. This 
type of construction had the disad- 
vantage of a large number of delicate 
parts which were subject to attack by 
the fluid in the pipe line. 

In the 1860’s, a man named Chap- 
man, while chopping wood one day, 
looked at the shape of the axe head 
and invented the solid wedge type 
gate valve as we know it today. 
Later, as the tendency to combine 
the advantages of both the solid 
wedge and double disk gate valve 
was tried, a design was evolved 
known as the split wedge. This type 
of construction has the advantage, 
although more expensive than the 
solid wedge, of being able to adapt 
itself to small amounts of distortion 
occasioned by pipe line strain. It also 
offers the peculiar advantage for 
those special installations where it is 
desired to seal the space between the 
seats with steam or inert gases. 

Lately, a new variation has come 
on the market, the so-called ‘flexible 
wedge,’’ wherein the wedge is in one 
piece but cut out between the two 
seats in such a way as to provide a 
small degree of flexibility. It offers 
the added advantage of relieving the 
valve spindle from excess stress when 
it is necessary to close the gate valve 
when subjected to extremely high 
temperature. In this connection it 
might be interesting to note that the 
atomic energy field again has dipped 
back into the 1920’s for a valve con- 
struction with parallel seats, and 
relying on the pressure in the pipe 
line to keep the valve tight. This has 
been possible because, although the 
pressures encountered with pres- 
surized water reactors are high, the 
temperature is less than 600 F. 

Due to the type of service in which 


Fig. 5. ‘“Canned-type” valve for atomic 
plants. Must be completely leak-proof 
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Fig. 7. Shipment of large size gate valves which have been completed and tested, 
and are ready to be delivered for installation. Note operators on top of valves 


gate valves are used, they often re- 
quire little or no replacement of parts. 
In extreme service it may be neces- 
sary to replace seat rings, gate, and 
valve spindle. The latter usually has 
to be replaced because of abuse. 


Valve Standards 
Today’s modern gate valves are 
made from very carefully controlled 
materials. The materials are usually 
specified to American Society of Test- 
ing Materials’ specifications. Pres- 
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Fig. 6. Photo of actual “canned” atomic 
valve, illustrated by drawing in Fig. 5 


sure-temperature ratings have been 
standardized by the American Stand- 
ards Association (B16 standards). 
Dimensions have been standardized 
so that usually the valves from one 
manufacturer are interchangeable 
with another. In addition, where the 
standards associations have not seen 
fit to publish a standard, the Manu- 
facturers Standardization Society of 
the Valve and Fittings Industry has 
published what they call Special 
Practices. Other standards are in the 
process of being developed for radio- 
graphic examination of valve parts 
for exacting services of nuclear and 
supercritical installations. Other spe- 
cial testing specifications are being 
prepared which undoubtedly will be 
adopted as standards by American 
Society of Mechanical Engineers. 


Operation of Gate Valves 


When we think of the method of 
operating gate valves we immedi- 
ately think of a handwheel, as it is 
only necessary to turn the hand- 
wheel clockwise to close it, or 
counterclockwise to open it. How- 
ever, the sizes of gate valves have 
been increasing, and pressures and 
temperatures have been increasing; 
and, as a result they far outstrip the 
strength of one man operating on the 
rim of the handwheel. A 10-in boiler 
feed valve in a modern power plant 
quite often has a load on the valve 
stem equal to 25 tons or more. 
Obviously, without mechanical as- 
sistance, an operator is not going to 
be able to turn the handwheel to 
operate the valve. In order to provide 
mechanical assistance for operating 
these valves it is necessary to cal- 
culate the operating effort required, 
which is usually assumed to be com- 
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Fig. 8. Typical installation of gate valves in outdoor piping 
system. Rising-stem gives visual indication of gate position 


posed of three principal parts. 

1. Pinch on the wedge, either oc- 
casioned by the thrust required to 
seat it, or by thermal contraction 
and subsequent cooling, after a high 
temperature valve is closed. 

2. Sliding friction of the sliding 
gate over the seat, which is a func- 
tion of the differential pressure across 
the valve and the coefficient of slid- 
ing friction of the seating faces. 

3. Piston effect of the valve stem 
occasioned by the pressure inside the 
valve being higher than the atmos- 
pheric pressure. To this should be 
added stuffing box friction, occa- 
sioned by sliding the spindle through 
the tight packing of the stuffing box. 

The usual method of calculating 
the thrust on the valve stem is to 
multiply the area of the gate (in 
contact with the seat ring) by the 
difference between the upstream and 
downstream pressure in pounds per 
square inch. In the case of globe 
valves, where it is necessary that the 
disk be wedged into the seat, the 
effort would be just as great. In the 
cast of gate valves this would be 
multiplied by the coefficient of fric- 
tion of dry metal seats sliding one 
over the other, depending on the 
seating material. This value varies 
between 0.2 and 0.3. For example, 
when 100 sq in. of gate is subjected 
to 100,000 lb of pressure, the load on 
the gate would be 100,000 Ib; and 
if the coefficient of friction of the 
seats was assumed to be 0.2, the load 
necessary on the valve stem to cause 
the valve to slide would be 0.2 of 
the 100,000 Ib, or 20,000 Ib, or 10 
tons. In the case of globe valves the 
load would be the full 100,000 lb. 

Most power-operated or hand- 
operated gate valves employ a 
screwed valve spindle to control the 
movement of the gate. Using the 
screw jack formula, with an assumed 
valve spindle 1% in. diam, with 
lg in. pitch, 4% in. lead and 0.3 
coefficient of friction, and ball- or 
roller-bearings under the yoke nut, 
the above example would result in a 
torque of 530 ft-lb. If the handwheel 
was assumed to be 2 ft in diam with 
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a 1-ft radius, a man would have to 
exert 530 lb at the 1-ft radius, which 
is beyond his strength. A man is 
assumed to be able to exert 40 to 
100 lb on the rim of the handwheel. 
If the handwheel diameter was in- 
creased to bring the effort lower, the 
radius of the handwheel would have 
to be 5 ft 3 in. which is seldom 
possible. 


Motor-Operated Valves 

In our example we have eliminated 
or neglected the effect of the wedge 
pinch, which is always a difficult 
matter to figure. Electric motors can 
overcome this by providing a me- 
chanical hammerblow device to un- 
wedge the valve; and, some hand- 
operated valves employ mechanical 
hammer blows. Split, or flexible, 
wedge valves are not subject to the 
same stresses, or wedge pinch, as 
solid wedge valves. We have neg- 
lected also the piston effect of the 
spindle, although this could add 
another few thousand pounds to the 
total operating effort. We have also 
overlooked stuffing box friction on 
the spindle, which could add a ton 
or more to the operating effort. 

In considering this problem, the 
first thing that comes to mind is the 
use of gearing as a means of reducing 
the effort. There are a great many 
gear heads on the market today, 
most of which employ worm-gearing, 
due to the compactness of the gear 
ratio. Worm-gears are available with 
a gear ratio as high as 40 to 1. How- 
ever, while we have reduced the 
effort at the rim of the handwheel, 
we have sacrificed speed. In the 
example mentioned, the valve would 
have operated in thirty turns of the 
handwheel. If we put in an 8 to 1 
gear ratio, we have increased the 
number of turns by eight, or from 
30 to 240 revolutions. 

If the valve is to be operated once 
a year, and time is not a problem, a 
man or a relay of men could operate 
the valve. If the valve is to be 
opened and closed every day (or 
every few hours as in process work), 
we would be faced with a labor 


Fig. 9. Shown are two 14-in. steel gate valves, installed inside 
plant. Used for infrequent operation on pump service 


problem, and some other means 
would have to be employed. Electric 
motors are often used to drive the 
gearing for operating valves. This 
presents the problem of how to stop 
the motor at extremes of travel. 
There are two methods of doing this. 

1. A positioning limit switch 
which, after a definite number of 
turns of operation, trips to deenergize 
the motor. 

2. When the valve seats, the load 
on the motor builds up, and a sensi- 
tive device trips the motor from the 
line. 

Actually, both methods have their 
disadvantages. As this is not an 
article on electrical valve operation, 
we do not wish to become involved 
in the relative merits of the two 
methods. 

Substitution of pneumatic motors, 
for electric motors, or valve opera- 
tors, is one alternative for taking the 
drudgery out of valve operation. 
Piston operators are also employed 
extensively on low-pressure valves, 
in waterworks systems. 

The designer of a piping system 
would do well to take the time to 
familiarize himself with what is re- 
quired to open or close the valves he 
has specified, taking care to specify 
which valves need gears, and which 
need electric motors. 

In addition to the selection of the 
proper valve operator, the designer 
should pay careful attention to the 
physical placement of valves to avoid 
conflicts. THE END 


Valve Manual Reprints 


If you want a copy of the com- 
piete Power Engineers’ Valve 
Manual, when it is published later 
in the year, after the series is 
completed, write us now (on your 
letterhead) and we will reserve 
a free copy for you. We will also 
have quantity prices at that time. 
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Photo courtesy Johnson Service Co 
Fig. 1. Installation typical of trend to embossed and dia- 
grammed central control systems for heating and ventilation 


Miniature Controls Come of Age 


By ARTHUR L. SPAET * 


ITH THE many recent changes 

in heating and air conditioning 
equipment have come corresponding 
changes in automatic temperature 
controls. Increased safety require- 
ments, the demands of a more sophis- 
ticated public for better performance 
and more refined maintenance of 
room temperatures, and the develop- 
ment of new electronic devices have 
contributed further to changes in 
conditioning equipment and control 
techniques. 

Certain trends are apparent in 
these developments: 

1. Miniaturization of equipment 
such as thermometers, gauges, trans- 
mitters. 

2. Increased use of remote in- 
strumentation, gauges, and controls. 

3. Data control centers. This is a 
specialized application of item 2 


Photos courtesy IBM Co 
Fig. 2. Nerve center of a central con- 
trol system. Note compactness of unit 
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above, and deserves special mention. 

4, Redesign of equipment for more 
pleasing and modern appearance. 

5. Noise attenuating and auto- 
matic mixing boxes for high velocity 
systems. 

6. Increased application of elec- 
tronics to control circuits and sys- 
tems. 

7. Factory wired and pre-set con- 
trol assemblies. 


Automatic Controls Defined 


Before discussing the new devices 
in detail, let’s pause for a moment to 
consider exactly what is meant by 
automatic temperature controls. 

As normally conceived in heating 
and air conditioning design, auto- 
matic temperature controls include 
two basic types of devices. One is a 
sensing or pilot device; the other is an 
actuating or motor device. 

Sensing devices may be responsive 
to air temperature, water tempera- 
ture, steam pressure, or air velocity, 
and will consist of such instruments 
as thermostats, aquastats, pressure- 
stats, static pressure regulators, and 
similar devices. These are the eyes 
and ears of any control system. One 
can also. broaden this category to 
include such refinements in instru- 
mentation as clockwork mechanisms 
for automatically timed start-stop of 
motors, radiant thermometers, hy- 
eg and outdoor type control- 
ers. 

These sensing devices may be all 
electric operated, all pneumatic, elec- 
tronic, or combinations of all three. 

The actuating and operating de- 
vices are essentially motor controlled 
dampers or valves, corresponding to 
the fingers and muscles of the system. 
The motors may be operated by a 
fluid as with hydraulic cylinders, air 
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diaphragms, or compressed air cylin= 
ders. If electrically operated, the 
operators are either electric motors, 
frequently with reversible and ad- 
justable speed, or solenoid actuators. 
These motor devices are arranged 
to exert force through a suitable 
system of mechanical linkage to open 
or close valves or dampers. Solenoid 
valves, diaphragm type valves, and 
automatic damper operators of the 
piston or electric motor type are 
familiar and common applications. 
By the addition of wiring, piping, 
auxiliary relays, contactors, and 
alarms, the above components are 
combined into an integrated auto- 
matic temperature control system. 


Miniaturization of Equipment 

It is almost a redundancy to note 
the fact that there is a growing trend 
toward increased use of automatic 
devices. A complete new technology 
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Fig. 3. IBM's dual-coded relay receiver 
typical of functional miniaturization 
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Fig. 4. Visual reason for current trend 
to the use of factory-wired components 


has taken its place on the American 
industrial scene, under the loose title 
of automation. Along with this in- 
creased acceptance of automatic 
controls and self-operating devices 
has come the need for smaller instru- 
ment components. 

Large gauges and dials were com- 
mon in early control boards. No 
self-respecting engineer or contractor 
who took any pride in his work would 
install a steam gauge smaller than 10 
or 12 in. in diam. As the quantity of 
gauges and recording instruments 
increased, however, the size of the 
control panel increased accordingly, 
and the need for small gages became 
obvious. The aircraft industry was 
one of the first to give impetus to the 
development of smaller instruments. 
We now find a similar trend in the 
field of heating and air conditioning. 

Today most of the major suppliers 
of this type of equipment are making 
available instruments with smaller 
gages and dials. Many catalogues 
refer to this type of equipment as 
miniature indicators. In the normal 
sequence of events, it is probable 
that the word miniature will disap- 
pear and the small type of gages, 
with dials approximately 3 in. in 
diameter, become accepted as stand- 
ard equipment. 


Remote Motor Controls 


While there is still some disagree- 
ment among design and operating 
engineers as to the merits of remote 
vs local starting of air conditioning 
motors, there is no doubt that in a 
large plant or office building, cen- 
tralized starting and stopping of 
small and medium sized motors for 
the air conditioning equipment has 
distinct advantages. This applies to 
motors up to approximately 50 to 75 
hp. Larger motors are preferably 
started locally, with the motor in full 
sight of the operator. 

One of the factors that has always 
caused the design engineer to pause 
and reflect before specifying remote 
starting of motors is the added cost 
of the electric wiring and conduit 
from the central control panel to 
every remote machine room in the 
building. 

IBM 


Equipment developed by 
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permits remote starting and stopping 
of motors without interconnecting 
control wiring. This system is based 
on an extension of the principle that 
several types of electric signals can be 
transmitted simultaneously through 
one set of wires This was first applied 
by IBM to their clock systems, by 
means of which clocks could be con- 
trolled and corrected throughout a 
building from a central transmitter, 
without the necessity for control wir- 
ing. Corrective impulses are trans- 
mitted directly through the 110-v 
building power wiring. Each clock 
receives the impulses through a small 
radio-type receiver. 

Similarly, the IBM motor control 
equipment consists in effect of radio 
transmitters and individually tuned 
radio receivers at each motor starter. 
The medium which carries the signal 
from transmitter to receiver is the 
ordinary power wiring of the build- 
ing, which will effeetively carry a 
high frequency signal in addition to 
the normal 60-cycle alternating cur- 
rent. To start or stop any motor, a 
high frequency signal is transmitted 
through the power wiring from the 
central control panel. At some remote 
point, a crystal controlled receiver 
will act as a relay to actuate the 
motor control circuit in response to a 
signal of a particular frequency. This 
eliminates the wire and conduit for 
the usual three-wire control circuit 
between the motor controller and the 
motor start-stop station. 

Advantages of such equipment are 
dramatically demonstrated in the 
installation at Fort Ord, Calif. Hun- 
dreds of individual buildings are cen- 
trally controlled and scheduled. Sig- 
nals on a frequency of 5,850 cycles 
per sec. are superimposed on the ex- 
isting 60-cycle wiring. If local manual 
control were attempted, it might 
take a team of men as many as ten 
days just to visit each building on the 
base. The system at Fort Ord can be 
extended to control any electrical 
equipment that can be turned on and 
off with a switch, such as sirens and 
the air defense warning system, in 
addition to control of heating equip- 
ment. The system was designed 
jointly by IBM’s Time Equipment 
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Photo courtesy Bristol Corp 
Fig. 5. Six-position recording receiver 
is one-quarter size of earlier models 
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Division and Fort Ord Engineers. 
Similar equipment performs a host 
of electric on-off duties at the new 
Overseas Arrival Building in New 
York’s International Airport. Fans, 
pumps, unit ventilators, and area 
and sign lighting are controlled with- 
out special control wiring. It is of 
interest to note that not one but six 
control signal frequencies are used; 
the signals are transmitted both on 
the primary as well as on the second- 
ary 60-cycle power distribution sys- 
tems. Skidmore, Owings & Merrill 
were the architects, and the New 
York Port Authority engineering 
staff supervised the electrical design. 


Remote Reading Gages 


Previously, requirements for re- 
mote temperature readings were met 
by use of the thermocouple and elec- 
tric wiring between a sensing device, 
an amplifier, and an indicating or 
reading device. By adding suitable 
wiring and control devices, certain 
electric operated remote reading 
temperature devices permit the addi- 
tional refinement of remote reset or 
remote adjustment of temperatures. 

recent application of an old 
principle permits transmission of 
room or duct temperatures to remote 
points by means of pneumatic instru- 
ments. This eliminates electric wir- 
ing, conduit and electric amplifiers, 
and substitutes the less expensive 
pneumatic control tubing and pneu- 
matic devices. This equipment in- 
cludes a pneumatic sensing device 
such as an insertion thermostat. 
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Variations in temperature are trans- 
mitted as variations in air pressure, 
and the remote reading device is a 
Bourdon type pressure gage, cali- 
brated to read directly in tempera- 
ture. 

Another interesting change in the 
technique of running pneumatic con- 
trol lines is the use of plastic tubing. 
Up to this time, pneumatic control 
tubing was of steel pipe or copper 
tubing, installed at a relatively slow 
and tedious pace, one tube or pipe at 
a time. Today, availability of plas- 
ticized or semi-rigid polyvinyl! chio- 
ride or polyethylene tubing can make 
the piping instrumentation job go 
much faster. Tubing is installed in 
multiple, with many tubes grouped 
together inside a single protective 
jacket. Identification is simplified by 
having the tubes in brilliant and 
readily identifiable colors. This is 
similar in principle to the running of 
multi-strand cable, which has been 
commonly used in communications 
work for a long time. In addition, a 
flexible armored outer jacket may be 
used to protect the tubing where pro- 
tection is necessary. 


Prewired Control Assemblies 

Complete pre-engineered control 
assemblies have been used in the 
generation of steam in large industrial 
and power applications for many 
years. Manufacturers have made 
available systems which included all 
necessary actuating devices, sensing 
devices, controls, relays, sampling 
tubes, and a central control and indi- 
cating panel. 

The trend toward package equip- 
ment, and the use of factory-made 
assemblies and sub-assemblies has 
now been extended and simplified for 
application to conventional, rela- 
tively small, low pressure steam 
plants such as are used in ordinary 
heating, ventilation, and air condi- 
tioning work. 

Formerly, for small plants, it was 
necessary to specify a number of in- 
dividual relays, controllers, discon- 


Fig. 7. Factory assembled combustion control panel with all 
relays, alarms, etc is totally enclosed and tamper proof 


Photo courtesy Samuel Moore & Co 
Fig. 6. Bundled plastic tubing is mod- 
ern method of pneumatic installation 


nects and so forth, each to be individ- 
ually mounted and wired in the field. 
It has been our experience that this 
complex of controls, when left to the 
not-so-tender mercies of the average 
field electrician, would frequently be 
wired incorrectly. 

Automatic combustion control cir- 
cuits and wiring for the small plant 
have become more complex. Elec- 
tronic devices are now the rule rather 
than the exception. In order to give 
some idea of the complexity of an 
average system, consider the follow- 
ing operating sequences specified for 
a recent low pressure oil burner in- 
stallation designed by our firm: 

Operating sequence of burner, on 
call for heat: 

1. Operating control circuit closes. 
Check all limit controllers. 

2. Programming timer starts. 

3. Prepurge for 30 seconds. 

4. Ignition on. Pilot gas 
open — 10 sec. pilot detection. 

5. Main fuel valve opens on low 
flame. 

6. Pilot off. Modulator circuit 
switches to operating position. Pro- 


valve 


Photo courtesy International Boiler Works Co 





gram timer off. Operating controls 
take over. 

7. Normal firing period until oper- 
ating stat is satisfied, and opens 
control circuit. 

8. Main fuel valve modulates to 
low fire, and closes. 

9. Program timer on. Post-purge 
for 15 seconds. 

10. End of shutdown. Post-purge 
off. Timer stops. 

11. In the event of pilot flame 
failure or main flame failure, in the 
event of low water, or in the event of 
draft failure, the appropriate alarm 
signal shall light, the alarm shall 
sound, program relay shall cycle to 
“‘post-purge,”’ and then stay “off,” 
and manual reset shall be required 
before burner can be restarted. 

From the above operating sequence 
it should be apparent that the wiring 
of the control devices and relays re- 
quires a fairly high degree of spe- 
cialized know-how. 

It is now possible to purchase for 
the small low pressure plant a factory 
assembled, wired and tested package, 
which includes all the necessary 
breakers, relays, alarms, safeties, 
timers, gages, and similar control and 
recording elements. All the wiring is 
brought to a terminal strip; the only 
wiring required in the field is that 
between the terminal strip and the 
actuating and operating devices such 
as the aquastats, or thermostats, or 
the fuel valve, or the power wiring to 
the draft fan and the oil burner. 

The factory wired and pretested 
panel has the obvious advantage of 
being made by suppliers who spe- 
cialize in this type of work. The 
panels are assembled and tested by 
skilled mechanics, who are thor- 
oughly familiar with this specialty. 
The factory prewired control panel is 
usually available from the burner 
manufacturer, or from the _ boiler 
manufacturer. 


Editor’s Note: Mr. Spaet will conclude 
his excellent treatment of this subject 
in the next issue of POWFR ENGINEERING 


Fig. 8. Package boiler ready for shipment to job-site with 
control assemblies mounted, adjusted and ready for service 


Photo courtesy International Boiler Works Co 








Two 90,000-sq-ft single pass condensers with alumi- 
num tubes make up this unit for the new 325-mw turbine 
generator which is Unit No. 7 at Commonwealth Edison's 
station in Waukegan, Ill. Made by Allis-Chalmers, this 
operating condensing unit is rated the world’s largest 


This 9-ft-diam rotor is from G-E’s new stand- 
ard line of d-c metal-rolling-mill motors. It’s 
force-ventilated in both 40 C and 50 C ratings, 
has Class B insulation throughout, improved 
riser construction, and several other innovations 


Electrified fencing scores a touch with light and bell signal 
Each fencer’s weapon is wired to form a circuit powered by light- 
weight, high-capacity Exide aviation battery. Wires to épées are 
led through fencers’ sleeves, then attached to rear of uniforms and 
led back to spring roller out of fencers’ way, and to battery source 


13 years without downtime is the record of 
this Fuller rotary air compressor. Installed at 
Thomas C. Wilson, Inc, in Long Island City, 
N. Y., it ran 24 hours a day for its first four 
years, 8 hours a day from then until recent repair 
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Nuclear power for jet engines is the objective of this 
ground equipment used by the G-E Aircraft Nuclear Propul- 
sion Dept. Large tank contains reactor, which heats compressed 
air for turning engine turbine rotors. Air then exits from engine 
exhausts, shown at the extreme right, to give propulsive power 


New time-saver is Impactool, designed for 
use in assembly of pole-top hardware in high 
tension line construction. Here it's being used to 
tighten through-bolt in cross-arm. Air supply 
comes from portable gas engine compressor 


November, 1958 


=> 
— 
First time in use anywhere, these three 250-kva pole- 
type distribution transformers are being installed here by 
linemen for Kansas City Power and Light Co. Made by West- 
inghouse, with areas in mind where bulk power demands are 
served from pole top, the new unit weighs about 1700 Ib 


Heart of giant solar furnace of U. S. Army Quarter- 
master Research and Engineering at Natick, Mass., are these 
180 spherical mirrors made by American Optical to an exact 
curve without grinding and polishing. Sample exposed to 
furnace should be able to reach 5000 F at image position 
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Fig. 1. Capt. J. R. Dunford addressing banquet on Navy 
program for the nation’s nuclear powered combat fleet 


Fig. 2. Harvey Bumgardner of Detroit Edison gives impres- 
sions of Russian power situation gained on recent tour 


National Power Conference Draws 
Record Attendance to Boston 


PROBABLY THE MOST SUC- 
CESSFUL meeting of its kind in 
recent National Power 
Conference convened at the Statler 
Hotel in Boston on Sept. 29 and ex- 
tended through Oct. 2. The confer- 
ence was under the joint sponsorship 
of the Power Divisions of ASME and 
AIEE in coéperation with the Bos 
ton sections of both societies. From 
the moment E. H. Krieg of Stone 4 
Webster mounted the podium to de- 
liver the first paper of the conference, 
A Look at the Future in Power Sta- 
tion Design, registrants filled tie 
Georgian Room to the point of over 
tlow. 

Envisioning generating 
within the next half century with ca 
pabilities of 16 million kw that will 
occupy 600 acre sites and compete 
with 20-lane highways for these sites; 
that will require 10-11 million gallons 
of circulating water per minute and a 
coal train of eighty 70-ton cars per 
hr, Krieg set the theme that prevailed 
throughout the conference. 

The conference was divided into 
seven sessions, three of which were 
given over to the rapporteur sty le of 


years, the 


stations 


presentation. This was an innovation 
for the National Power Conference 
in which three or four papers were 
reviewed by an outstanding authority 
in the particular field of interest and 
the subject then thrown open for 
additional discussion by the authors 
and from the floor. This was particu- 
larly effective in establishing concise, 
well defined areas of discussion and 
permitted coverage of a much larger 
number of papers within the allotted 
time. Andrew W. Kramer, Editor 
of ATOMICS, served as rapporteur 
for the devoted to nuclear 
energy. 


session 


Russian Power System Described 

Those attending the luncheon in 
the Bay State Room on Monday 
heard James N. Landis, President of 
ASME, introduce Harvey Bumgard- 
ner of Detroit Edison Co, who re- 
ported on the recent tour of Russia 
by a group of top utility executives. 

Russia, said Bumgardner, has an 
estimated population of 200 million 
and an installed electric generating 
capability of 48.8 million kw. Of this, 
eighty per cent is thermal generating 


capacity and the Russians expect that 
this will increase to eighty five per 
cent in the near future. In the past 
decade their installed capacity has 
been doubling every five years, but 
this now appears to be slowing to a 
six to seven year cycle. The cost of 
residential electricity is approxi- 
mately twice that in the U. S. 

The largest hydroelectric stations 
are at Kuybychev with 20 units and 
at Stalingrad with 22 units, all of 
115,000-kw capacity. Current Rus- 
sian efforts in nuclear energy appear 
to be concentrated in a 5000-kw boil- 
ing water reactor, graphite moder- 
ated, outside Moscow. 

Largest thermal generating unit 
presently in operation is 150,000 kw 
and there are three of these. Under 
construction is one unit of 250,000-kw 
capability. There are reported to be 
approximately fifty units of 100,000 
kw in operation. A gas turbine of 
55,000 kw-capability is in the design 
stages. 

Bumgardner noted that average 
Russian residential consumption of 
electric energy is 750 kw annually as 
compared with 3200 kw in the U. S. 
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Fig. 3. W. M. Rohsenow, Professor of Fig. 4. Andrew Kramer, editor of Fig. 5. W. E. Hopkins of Stone & Web- 
Mechanical Engineering, MIT, toastmas- ATOMICS, serving as reporter to the ster and Chairman of Power Division's 
ter before Power Conference banquet conference during nuclear session Executive Committee addresses group 
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Fig. 6. James N. Landis, Bechtel Corp and President of 
ASME speaking before luncheon in Statler’s Bay State Room 


He attributed this difference to the 
fact there are no electrical household 
appliances in common use there, nor 
is there any appreciable manufacture 
of such in that country. 


Dunford Address Is Highlight 

The Georgian Room and adjoining 
parlors was the scene Tuesday eve- 
ning for the conference banquet, 
with toastmaster chores in the very 
able hands of W. M. Rohsenow, Pro- 
fessor of Mechanical Engineering at 
Massachusetts Institute of Technol- 
ogy. Announcement was made during 
the course of the evening of the ele- 
vation of T. A. Fearnside, Chief Me- 
chanical Engineer of Stone & Web- 
ster to the rank of Fellow in ASME, 
and of the election of William C. 
White of Northeastern University to 
the rank of Fellow in AIEE. 

Captain J. R. Dunford, USN, Dep- 
uty Chief of Naval Reactors Branch 
addressed the banquet and paid trib- 
ute to the contributions made by va- 
rious land-based prototypes in the 
ultimate reduction in shakedown 
time required to render the atomic 
submarines Nautilus and Seawolf op- 
erational. In noting those areas in 
which the attitudes of the Navy to- 
ward nuclear power differ from that 
of the utility industry, Capt. Dun- 
ford stressed the fact that reliability 
for prolonged periods of continuous 
high power output took precedence 
over the value of greater efficiencies 
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Fig. 8. C. R. Earle of POWER ENGINEERING 
and H. J. Petersen of United Engineers 
and Constructors enjoy a conference 
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Fig. 7. Ed H. Krieg of Stone & Webster delivers first paper 
of 1958 Power Conference to record number of registrants 


attendant to higher pressures andygstride which we are certain to take 


temperatures. 

In discussing the sodium-moder- 
ated reactor, considered theoretically 
ideal in many quarters for marine 
application, Capt. Dunford observed 
that considerably heavier shielding 
is required. For this and other rea- 
sons, practical considerations may 
weigh against the sodium-moderated 
reactor in the building of tomorrows 
combat fleet of nuclear powered air- 
craft carriers, destroyers and the va- 
rious types of submarines, all of 
which must be capable of operating 
for long periods at high speeds, com- 
pletely independent of land bases. 


Career Opportunities Unlimited 

Registrants who assembled in Par- 
lors B and C on Monday evening for 
the session devoted to Career Possi- 
bilities for Young Engineers in the 
Power Field again heard the future 
of the industry described in glowing 
terms by J. H. Keenan, Gordon 
Brown, J. A. Fay and G. N. Hatso- 
poulos, all of Massachusetts Institute 
of Technology, and by F. A. Kramer 
of Public Service Electric & Gas Co 
and V. F. Estcourt of Pacific Gas & 
Electric Co. 

An examination of the full poten- 
tial of careers just now being launched 
in the public utility field demands a 
glimpse of the future beyond the next 
10 or 20 years, said Kramer. This 
long-term view reveals a far-reaching 


Fig. 9. Bill Larkin, Air Preheater Corp 
with W. F. Ryan, Past President of 


ASME and Mrs. Larkin at a_ social 


before the end of the century: the 
egeneration of electricity by the hydro- 
gen fusion process. Because these 
hydrogen-generation plants will be 
“fired”’ with sea water, fuel will have 
no cost and utility companies will 
probably base their rates on some 
measure of demand, with consumers 
being given every incentive to enjoy 
maximum benefit of energy delivered 
to him in off-peak hours. 

In describing the public utility 
company of the future, Kramer noted 
that hydrogen-fusion generating sta- 
tions will be clean, quiet and unlike 
nuclear-reactor plants, non-radioac- 
tive. In such a world the engineer is 
advanced to the high estate of an 
overseer of the automata that grind 
out solutions to his problems. To pre- 
pare engineers for these new accom- 
plishments, our customary training 
in steam and power engineering will 
need to be broadened to an advanced 
and continuing education which will 
include a familiarity with physics, 
magnetics, electrostatics, servo- 
mechanisms, transient phenomena, 
strength of materials, metallurgy and 
electronics. This implies a career 
which includes advanced study, in- 
dustry training and the wisdom of 
experience, all of which lead to areas 
of greatly expanded responsibility. 
Kramer concluded that public utility 
careers which start today will range 
far and grow steadily. THE END 


Fig. 10. Mrs. T. N. Graser, Ladies Com- 
mittee, Mrs. L. J. Weed and Mrs. R. W. 
Worley, President, ASME Auxiliary 
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Fig. 1. General view of affected area with four tubes re- Fig. 2. View of left hand pair of tube holes. Crack was 1%4’’ 


moved. Note studded tubes which form rear wall of furnace 


WHEN BOILER FAILURE CALLS FOR FAST ACTION ... 


deep at lower edge and extended into drum metal at top 


Repair Your Cracked Boiler Drums 
by This Proven Method 


By JOHN S. COLE* 


LD TIMERS IN THE RANKS 

of power engineers and boiler 
inspectors are familiar with the cause 
and repair of fire cracks in the girth 
seams of horizontal return tubular 
boilers, and in the furnace sheet seam 
of vertical tubular boilers. These 
cracks were invariably caused either 
by direct flame impingement on the 
seam, or insufficient conduction of 
heat away from a double thickness of 
metal exposed to direct heat. 

Inasmuch as water tube boilers, in 
general, have no such seams exposed 
to direct heat, manufacturers of 
these units have for years claimed 
that fire cracks have been eliminated 
as a source of trouble. Similarly, the 
repair of fire cracks has become a 
lost art. 

Recently, during the annual clean- 
ing and inspection of one of a pair of 
3-drum, bent tube water tube boilers, 
a severe case of fire-cracking was dis- 
covered in the fire side of the mud 
drum. This is a standard boiler oper- 
ating at 900 psi and 750 F, and is 
rated at 120,000 pounds per hour. 
The furnace is water-cooled and is 
fired with both pulverized coal and 
#6 fuel oil as conditions dictate. It is 
normally operated at about 85 per 
cent of rating, or in the range of 
100,000 pounds per hour. 

Elevation of boiler and furnace is 
shown in Fig. 5. Fire cracks appeared 
in that area of the mud drum be- 
tween the point where the rear water 
wall tubes enter the drum and the 
third row of generating tubes leave 
the drum. Figure 6 shows the manner 
in which water wall tubes and gen- 
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erating tubes were entered and rolled 
in the mud drum. It should be noted 
that the mud drum tube sheet was 
extra-thick at this point to maintain 
strength of the tube sheet ligaments. 


Cracks Caused by Overheating 

It is obvious that flame could im- 
pinge on this area at times when the 
boiler was operated near to or above 
rating. The possibility of local sur- 
face over-heating during normal 
operation due to poor conductivity 
between water wall tubes and outer 
skin of the drum is also apparent. As 
voids between water wall tubes and 
the mud drum filled with fly-ash, 
heat conductivity would be further 
decreased. Thus, conditions were 
ideal for the formation of fire cracks. 

Figure 1 shows a general view of 
the affected area with two water wall 
and two generating tubes removed. 
Here the studded water wall tubes 
are clearly shown, together with the 
refractory backing which serves as 
the rear furnace wall. 

An enlarged view of the right hand 
pair of tube holes with two oi the 
cracks is clearly seen in Fig. 2. Figure 
3 shows an enlargement of the left 
hand pair of holes. Here the crack 
extends completely across the tube 
ligament, and was 14% inches deep at 
the lower, or water wall tube hole. 
It also appeared to extend above the 
generating tube hole. The void be- 
tween the tube sheet and the water 
wall tube shows clearly at the right 
hand edge of the picture, as does a 
minor crack extending up from this 
tube. A major crack is marked at the 
left side, extending3above the water 
wall tube. 


Many minor surface cracks show 
up in the picture, but as they dis- 
appeared with a minimum amount of 
surface removal, as shown in the 
ground areas of Figs. 4 and 7, they 
were not considered serious enough 
to require repair. 


Repair Approval Necessary 


Meeting was arranged between the 
chairman of the State Board of Boiler 
Inspection, the boiler manufacturer’s 
field representative, the boiler insur- 
ance company’s inspector and the 
author, as representative of the com- 
pany owning and operating the 
boiler. Meeting was held to discuss 
the repair of this boiler and to obtain 
the necessary permission of the 
Board of Boiler inspection to proceed 
with repairs. 

Decision was made to remove all 
tubes, both generating and water 
wall, from all holes showing major 
cracks. Cracks were then to be 
ground out until sound metal was 
reached, and then welded up. Weld- 
ing procedure called for the drum to 
be preheated to 600 F, and then 
cooled slowly after welding to relieve 
all stress. Low hydrogen rod was 
used, and welding was done by a 
certified welder furnished by the 
boiler manufacturer. 

It was also decided that both gen- 
erating and water wall tubes could be 
stubbed. Accordingly, tubes in the 
affected area were cut in their 
straight lengths beyond the first 
bend. Stub lengths were ordered to 
replace these tubes after the drum 

* Supt of Power Radio Corp of America, 
Camden, N.J. 
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Fig. 3. Above. Enlargement of left- 
hand pair of tube holes. Crack extends 
completely across tube ligament and 
was 1% inches deep at bottom of hole 


Fig. 4. Above right. Affected area of 
drum after tubes have been removed 
and cracks cut down to a good base 


welding had been completed. 

Figure 7 shows the affected area of 
the drum after tubes were removed 
and cracks cut out. This photo shows 
the right hand side of the drum when 
facing the drum from the furnace. 
Tube holes are in the center of the 
drum. 


How Repairs Were Made 

Grinding out of the cracks was 
done with a high-speed air turbine. 
Nylon cutting and grinding wheels 
were used. 

After the drum had been pre- 
heated, welded and cooled, the re- 
inforcing was ground off and tube 
holes reamed smooth. Stub tubes 
were installed, aligned and welded in 
place. Tubes were then rolled and 
flared in the drum. After the boiler 
had been tested hydrostatically, areas 
which had been affected were covered 
with insulating fire brick to prevent 
further flame impingement. 

Two boilers in this battery were of 
the same age. It was therefore logical 
to expect that identical conditions 
would exist in the other unit. This 
proved to be the case and the fire 
cracks found were repaired in the 
same manner. 

These cracks were discovered four 
years ago when the boilers were fif- 
teen years old. During each subse- 
quent annual inspection the refrac- 
tory covering has been cleaned off 
and the repaired areas subjected to 
close inspection by the boiler in- 
spector as well as our own power 
engineers. No further cracking has 
developed and we feel sure that the 
treatment, as described here, has 
been a success. THE END 


November, 1958 
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Fig. 5. Elevation of boiler ‘and fur- 
nace showing crack location in drum 


Fig. 6. Sketch showing how"tubes were 
entered and rolledjinto the mud drum 


Fig. 7. Area after cracks were cut out and before addition of wall metal by welding 
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The Sodium Zeolite process is the simplest, most popular means of con- 
verting hard water to soft water for industrial use. No chemicals are 
added, no precipitates formed, yet zero hardness water is produced. 


Cochrane’s exclusive Hydromatic Single Control Valve makes the Zeolite 
process even simpler, more reliable and more economical. This Single 
Control Valve takes the place of 6 or more gate valves of the old-fashioned 
design. Operation can be manual, semi-automatic or completely automatic. 

Check these advantages of Cochrane Hydromatic Valves: 

e The cast iron split-case valve body is new in design with removable 
cover. This permits larger, smoother internal passageways resulting 
in lower loss of head. It also permits easy access to the inner valves 
and seats without disconnecting piping. 

Inside the body are the six inner single seat diaphragm valves 
hydraulically actuated by a rotating multiport pilot valve. For auto- 
matic control a 40 watt motor drives the pilot shaft through a gear. 
These non-leaking, non-scoring inner valves with compressible rubber 
valve discs prevent contamination of treated water by brine or 
raw water. 

Automatic control of backwash and rinse flow rates even with variable 
raw water pressure—eliminates rate-of-flow controllers or float oper- 
ated butterfly valves behind orifices in large concrete sumps. 

e Slow valve action prevents hydraulic shock to zeolite or supporting 
bed and piping. 

Wherever Sodium Zeolite Softening is indicated, Cochrane’s experience 
and superior equipment design assure top performance. For more infor- 
mation on Cochrane Sodium Zeolite Softeners, write for Publication 4520-D. 


Cochrane 


Cc oO R P oO R A T ! oO N also Havana, Cuba; Paris, France; La Spezia, Italy; Mexico City, Mex- 


3123 N. 17th Street, Philadelphia 32, Pa. ico; Caracas, Venezuela; Santiago, Chile; Manila, Philippine Islands. 
Philadelphia ¢ New York © Chicago POTTSTOWN METAL PRODUCTS DIVISION— 


Representatives in thirty-two principal cities in U.S., Hawaii, Puerto Rico; 


Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Canada. Custom built carbon steel and alloy products. 


Demineralizers « Zeolite Softeners * Hot Process Softeners ¢ Hot Lime Zeolite Softeners ¢ Dealkalizers « Reactors * Deaerators © Pressure Pilters 
Continuous Blowoff Systems © Condensate Return Systems ¢ Steam Specialties 

For more data circle 536 on Post Card 
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tons of Old Ben Coal have gone to 
market, there’s still a hundrec 
unmined supply. ~~ 


Accessible to rail-water 
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Bailey Controls for Combustion, Feed Water and Steam 
Temperature at the St. Clair Power Plant of Detroit Edison 
Company. The FPC reported a 1956 heat rate at St. Clair of 
9,200 Btu per kwhr, making it the sixth most efficient plant in 
the United States. 


Why Bailey is the choice of America’s 
most efficient* STEAM PLANTS! 


lake the top six on the Federal Power Commission’s heat automatic control are your assurance of the best pos- 


rate report. All use Bailey Meters and Controls. Five of sible system. 


. . oe 
oe six chose anes exclusively! 2. Experience 
Coincidence? Let 6 take a larger sample. Ost of the Sp Bailey Engineers have been making steam plants work 
= an olsehent power plants listed, 38 use Bailey efficiently for more than forty years. Veteran engineer 
products. Here's why: and new engineer alike, the men who represent Bailey, 
1. A Complete Line of Equipment are storehouses of knowledge on measurement and 

oe ; : control. They are up-to-the-minute on the latest develop- 
You can be sure a Bailey Engineer will offer the right ments that can be applied to your problem. 
combination of equipment to fit your needs. Bailey man- : 
ufactures a complete line of standard, compatible pneu- 
matic and electric metering and control equipment that 
has proved itself. Thousands of successful installations 
involving problems in measurement, combustion, and 


3. Sales and Service Convenient to You 

There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engineer- 
ing counsel on your steam plant control problems. 


*6 MOST EFFICIENT PLANTS—i12956 Heat Rates Reported by FPC 


. Feed 
Combustion Water Supht. 


Control Control Contes 


. Tanners Creek (Indiana and Michigan Electric Company) . . . 9,106 B 
. Kanawha River (Appalachian Electric Power Company). . . . 9,115 B 
. Kyger Creek (The Ohio Power Company) 9,176 

. Muskingum River (The Ohio Power Company). 9,176 B 
. Clifty Creek (Indiana-Kentucky Electric Company)... .. . . 9,200 B 
. St. Clair (The Detroit Edison Company) oie” 9,200 B 





Btu/kwhr Meters 











instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° CLEVELAND 10, OHIO 


In Canada—Baliey Meter Company Limited, Montreal 
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Machinery... 
lubrication... 
and how to 

save money 


Sinclair Litholine® multi-purpose grease gives many 
important advantages over ordinary industrial 
lubricants. For example, it eliminates the need fora 


variety of single-use greases. Furthermore, it has 
earned a reputation for water resistance and high 
temperature performance. Change to Litholine, now. 
And when management asks how you’ve cut 

costs, tell them you've switched to 

Sinclair—and show them the results. 


Find out how Litholine can help you. 
Call your nearest Sinclair Representative 


or write for free literature — Sinclair 
Refining Company, Technical Service 
Division, 600 Fifth Ave., New York 20, N.Y. = » ® 
There’s no obligation. i oO j n e 
a Multi-Purpose Grease 
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Assn, has approved 
across 


Anchorage, Alaska — Chugach Electric 
plans for the construction of a large earth-filled dam 
Cooper Creek in conjunction with construction of Cooper Lake 
Hydroelectric project reported to cost in the neighborhood of 
$14,000,000. Work to be gin soon will include a power tunnel, a 
15,000-kw hydroelectric generating plant with empty stalls for 
later expansion when necessary to 30,000 kw. Company also 
| about 160 miles of high voltage transmission 


ition ot 


plans instal 
lines 
Francisco, Calif. — Pacific Gas & Electric Co, 245 
St, has work under way on the construction of a large 
nuclear plant at Humboldt Bay, on the northern Cali- 
fornia just south of Eureka. Plant will have an initial 
capacity of 60,000 kw when completed in 1962, and will represent 
an investment in excess of $20,000,000. Company also inas plans 
under consideration to have at least one 200,000-plus kw capacity 
nuclear power plant in operation within its northern ana central 
California system by 1965. Big West Coast utility has previously 
announced its intent to build additional atomic facilities, but 
has never before released details as to their size. 


San 
Market 
power 


coast, 


Electric Light Co, 266 
pl: ans for the con- 


Conn. — Hartford 
Pearl St, Hartford, Conn., has authorized 
struction of a concrete and steel transformer buil ling here. Work 
on the new facility will begin soon for completion by late 1959. 
C ost, ine luding installation of transforme r, re ported to be in 
excess of $100,000 


Middletown, 


Norwich, Conn. — State Public Works Dept, 165 Capitol 
Ave, Hartford, Conn., has awarded contract to the Connecticut 
Boiler Heating and Plumbing Co, for boiler house addition, 
including piping and auxiliary equipment, at Norwich State 
Hospital here. Work when completed will cost approximately 
$150,000. 


Arco, Idaho — Atomic Energy Commission, Idaho Operations 
Office, Idaho Falls, Idaho, has announced plans for the con- 
struction of power plant and cooling tower, and completion of 
experimental Breeder Reactor II plant building at National 
Reactor Testing Station, located here. Plans include completion 
of building, utilities, and other facilities reported to cost in excess 
of $3,000,000. Work on the facility is already under way and is 
scheduled for completion by early 1960. 


Spencer, Iowa, City Hall, has 
announced contract award to the Spencer Construction Co, for 
major addition to city’s municipal power plant. Work to begin 
at once under supervision of Stanley Engineering Co, engineers, 
at a reported cost of $407,000. 


Spencer, Iowa — City of 


Hill City, Kan. — Central Kansas Power Co, Hays Div, 
111 E llth St, Hays, Kan., has awarded contract to the Bab- 
cock & Wilcox Co, for the construction and erection of 215,000-lb 
high-pressure boiler and auxiliary equipment in connection with 
construction of new power plant here. Plant will have an initial 
capacity of 22,000 kw and will cost approximately $6,000,000, 
when completed in 1960. Company plans a long lease to Sunflower 
Electric Coéperative, Wakeeney, Kan., who will operate the 
plant. Construction work is under the supervision of Black «& 


Veatch 


West Springfield, Mass. — Western Massachusetts Electric 
Co, 45 Federal St, Greenfield, Mass., has authorized plans for 
the construction of new building on Brush Hill Ave. New facility 
will be used as system headquarters building and for administra- 
tive offices of the company. Aquadro & Cerruti, Inc, has been 
awarded the construction contract reported to be in excess of 
$1,600,000. Work will begin soon for completion by early 1960. 


Jackson, Mich. — Consumers Power Co has approved plans 
and will start construction at once on the first 265,000-kw unit 
of a new steam-electric power plant to be located on Lake Michi- 
Port Sheldon. Allis-Chalmers Mfg Co will produce the 
steam turbine generator. The boiler, which will consume 750,000 
tons of coal annually, will be built by Combustion Engineering 
Co, Inc. Preliminary engineering work and clearance of the plant 
site is already under way. Plant will be in operation by the fall 
of 1962, according to present schedules. 


gan, at 


90 


Lesterville, Mo. — Union Electric Co, of Missouri, 315 N 
12th Blvd, St. Louis, Mo., has plans under conside ration for the 
construction of a pumped storage type hydroelectric power plant 
on large building site com Power pl: ant will include construction 
of two dams across the Black River and Tom Sauk Creek and will 
cost an estimated $30, 000,000 when comple ted. Work will begin 
soon, under supervision of Sverdup & Parcel, Inc, for completion 
in late 1962. 


Bow, N. H. — Public Service Company of New Hampshir 
1087 Elm St, Manchester, N. H., has announced plans for contract 
award to Sanders Construction Co for the construction of a large 
new steam-electric generating station here. New facility will begin 
at once under supervision of Jackson & Moreland, Inc, and will 


represent an investment in excess of $24,500,000. 


Somerset, N. Y. — New York State Gas & Electric Co, 123 
5S Cayuga Ave, Ithaca, N. Y., has announced plans for the con- 
struction of new power generating station here. Total cost of the 
work, which will include installation of steam-electric generating 
unit with auxiliary equipment, is reported to be in excess of 
$2,000,000. Work on the new facility will begin at once, 
pletion by early 1960. 


for com- 


Norristown, Penna. — General State Authority, 18th and 
Herr Streets, Harrisburg, Penna., has announced alteration plans 
for work on old boiler plant, for ce »ntral stores and shops at Norris- 
town State Hospital. Work which will be “gin at once, is reported 
to cost about $400,000. Sanders & Thomas Associates are archi- 
tects and engineers of the project. 


San Juan, P. R. — Puerto Rico Water Resources Authority 
has awarded a contract to the Kaiser Engineers Puerto Rica, 
Inc, for the construction of a steam-electric generating station, 
near here. Construction of the station and installation of equip- 
ment for two steam electric generating units, each with an initial 
capacity of 82,500 kw, will get under way soon, for completion 
by late 1961. Construction of the new plant is part of a $76,- 
400,000 program by the Water Resources Authority that will 
approximately double Puerto Rico’s present generating capacity 
of 360,000 kw by late 1962. 


Lynchburg, Va. — The Atomic Energy Commission, 1901 
Constitution Ave, NW, has approved plans to issue a permit to 
Babcock & Wilcox Co for the construction of a low power research 
reactor. The reactor, a pool type designed to operate with power 
levels up to 200 kw, will be built at company’s plant located near 
here. Facility will be used to obtain design information for a 
—— metal fuel reactor experiment, which is to be designed, 
built, and operated by Babcock & W ilcox Co. Work will get under 
way at once for completion by early 1960. No estimate of cost 
available. 


Roanoke, Va. — Appalachian Power Co, 129 Campbell Ave, 
a member of the American Electric Power System, has plans 
under consideration for the construction of a $45,000,000 Smith 
Mountain Combination Project on the Roanoke River. Proposed 
project, to consist of two adjoining developments will have a total 
inst alled capacity of 320,000 kw and will be the largest hydro- 
electric power plant in the state. Construction will begin at once 
and the project is expected to take about three years for com- 
pletion. Development includes an upper dam 235 ft high to be 
constructed at the Smith Mountain gap on the Roanoke River 
and a lower dam 90 ft high to be built at a site about 17 miles 
below the upper dam and a few miles above Leesville, Va. 


Cresap, W. Va. — Ohio Power Co, 301 Cleveland Ave, SW, 
Canton, Ohio, has announced that the first of three 225,000-kw 
generating units at company ’s Kammer Station was placed in 
line. New power station here, about 10 miles upstream from 
ae Corp and owned jointly by Olin Mathieson Chemical 

Corp and Revere Copper & Brass Inc, will supply electric power 
for the aluminum reduction plant now under construction. 
Kammer Station, which has installed the first commercial char- 
burning boilers developed by Babcock & Wilcox, Inc, will be 
integrated into American Electric Power Corp’s seven state 
grid, — an industry-utility arrangement similar to that between 
Public Service Electric & Gas Co and Esso’s Refinery. 


2615 East Ave, 
La Crosse, Wis., has plans under way for new addition to steam- 
electric power plant located here. Work will include installation 
of unit No. 5 steam-electric turbine generator, high-pressure 
boiler and auxiliary equipment. G. Arnold, Inc has been awarded 
the construction contract reported to be approximately $515,000. 


Alma, Wis. — Dairyland Power Codperative, 
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How Commonwealth Edison 
Turned a Fly Ash Problem 
Into Profit 


At Commonwealth Edison’s State Line Station, about 
350 tons of fly ash a day had to be wet down, loaded, 
and trucked to suitable dumping sites. 


Waste becomes profit. Today, the plant burning a 
peak load of 5000 tons of coal daily collects dry fly 
ash automatically in a totally enclosed Fuller-Kinyon 
system. The ash is conveyed from precipitators to 
storage bins and silos, where it’s sold as a by-product. 
Manpower: just three men, one at the main control 
panel and two bagging the ash for sales to local 
contractors. 


Air and gravity do the work. F-H Airslide” con- 
veyors fluidize dry fly ash by a column of low-pressure 
air for easy movement by gravity to central surge 
hoppers. Then, a Fuller-Kinyon pump under each 
hopper drives the ash by air through a five-inch line 
to storage. The system is practically maintenance- 
free. There are few moving parts to foul or wear out. 


Large and small plants can get the benefits of Fuller- 
Kinyon fly ash handling. Capacities range from 100 
to 8,000 cubic feet an hour. F-H Airslide and Fuller- 
Kinyon conveying lines can be curved to avoid beams 
and other obstacles. Low-pressure air provides power 
inexpensively and installation costs are significantly 
less than other types of conveying systems. Write 
for detailed information in Bulletin FF-49-1. 


Fuller 


pioneers in harnessing AIR 


F-H AIRSLIDE FLUIDIZING CONVEYORS ANGLE DOWNWARD from 
precipitator hoppers, move air-activated ash to 20-ton central 
surge hoppers under floor. There are few moving parts. 


FULLER-KINYON PUMPS AND COMPRESSORS under surge hoppers 
propel ash to bins and silos at 20 tons an hour. Fluidized by 
air, the abrasive, 300°F. ash moves without injuring system. 


BULK SILOS receive air-conveyed ash through Fuller- Kinyon 
pipe-lines. Farthest silo is 1,000 feet from pumps. Over 50% of 
fly ash is bagged and sold as a by-product. 


FULLER COMPANY 


150 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham Chicago « Kansas City « Los Angeles « New York « San Francisco « Seattle 
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Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
105-106 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 














1—RAPPER CONTROL adjusts 
to fit collection requirements 
Full-Range Rapper Control is a system 
designed to permit adjustability of rap- 
ping frequency, intensity and patterns 
(number and sequence of blows deliv- 
ered by each rapper) to fit virtually any 
dust collection requirement. The control 
can be dialed to give a cycle as fast as 
a complete rapping every 50 sec or as 
slow as one every 3 \4 hr, or any desired 
time interval between these limits. De- 
gree of rapper impact is adjustable from 
zero to maximum over a wide operating 
range, and the number of impacts per 
rapping cycle (two, four or eight per 
cycle) can be adjusted as required. With 
a variable rapping cycle, the first blow is 
soft to remove only heaviest accumu- 
lation, and each successive one stronger 
until maximum pre-set impact is reached. 
Other advantages announced for this 
rapper control include low voltage oper- 
ation, electronic timing circuit, unitized 
circuitry. Western Precipitation Corp. 


2— THAWING UNITS ease 

frozen carload dumping 
Placed in two rows under the cars and 
a row along each side, Hot Dogs thaw 
loads for dumping, with heat transferred 
by rapid radiation from the glowing 
units and flow of hot gases escaping 
through holes along their tops. Oper- 
ating costs (fuel and labor) are claimed 


as low as 4 cents per ton of coal dumped, 
and capital outlay is reduced by rapid 
heating which permits use of a wind- 
break instead of an enclosure. The Hot 
Dogs have been placed on a “bun” of 
weather resistant refractory, which pro- 
tects railroad ties without additional in- 
sulation, and which directs even more 
heat toward the car once the refractory 
becomes hot. The unit may also be fired 
with light oil or with gas, including pro- 
pane or bottled gas as well as natural or 
coke gas. The North American Mfg. Co. 
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3—AIR DISTRIBUTORS can serve 
up to 16 separate zones 


For air blending in multi-zone applica- 
tions, Series 1600 Air Distributing Units 
include basic sizes for capacities of 4000 
to 34,000 cfm, with units made to handle 
up to 16 zones. They are blow-through 
type with outlet divided to serve either 
cooled or heated air or controlled mix- 
tures of the two to each zone. The num- 
ber of zones which can be served by a 
single unit varies with the unit size. All 
sets of dampers are interconnected with 
a single, continuous external connecting 
rod which can be cut in the field to suit 
the required number of zones. Individual 
zone control is then obtained by separate 
modulating damper motors. Sturtevant 
Div., Westinghouse Electric Corp. 


4—CONVERSION KIT provides 
increase in current ratings 
This kit is introduced for converting 
ampere ratings of all of manufacturer’s 
high voltage tilting insulator switches 
making it unnecessary to replace entire 
switches when increasing line current. 
Switch conversion is claimed both easy 
and inexpensive because it can be made 
without removing switch from its 
mounting. With the kit, 200-amp 2ST 
or 3ST tilting insulator switches can be 
converted to either 400 or 600 amp. 
Switches rated at 400 amp can be in- 
creased to 600 amp. The conversion is 
possible because each of these switches 
except for the jaw assembly — is de- 
signed to meet NEMA standard for 600 
amp. The ST switches use multiple 
beryllium copper jaw contacts each 
rated at 200 amp. Uprating a switch 
from 200 or 400 amp is done by mount- 
ing additional 200 amp jaw contacts on 
the pre-drilled jaw terminal plate. 
Switches are available in voltages from 
7.5 to 34.5 kv. I-T-E Circuit Breaker Co. 


5—REGULATOR combines mag- 

netic, electric amplifiers 
Bulletin 5100 Type GS is an all-purpose 
two-stage regulator combining features 
of magnetic and electronic amplifiers. 
Electrically isolated inputs, compactness 
and minimization of drift are announced 
for it. The regulator will be applied on 
adjustable-voltage d-c drives and other 
applications for voltage and current 
regulation in speed, tension, position and 
similar systems. This regulator has a 
magnetic amplified control input stage 
and a grid-controlled rectifier power out- 
put stage. A “grid switching” circuit 
controls output rectifiers. 

Reliability and long life virtually free 
of maintenance are claimed. The basic 
regulator is made as a compact and com- 
plete unit. Each of four principal compo- 
nents: exciter unit (power), grid switch- 
ing unit (control), reference unit and 
time delay unit are unitized and potted 
in individual steel drawn enclosures. 
Three sizes are available: 5 amp maxi- 
mum, 12.8 amp maximum, and 36 amp 
maximum with intermediate ratings 
available. Clark Controller Co. 


6—ELECTRONIC RECORDER is 
two-pen, miniature unit 


This all-electronic two-pen instrument 
records two variables on a single chart, 
permitting one-glance checks of a pair 
of related variables, as well as saving 
panel space. As an optional feature, the 
recorder can be furnished with a control 
set point, or alarm contacts, or both, for 
one of the variables. This recorder fits a 
5-in. square panel cutout and is housed 
in standard 24-in. deep panels. Most 
parts are interchangeable with com- 


pany’s single-pen recorders. The unit 
contains two separate but identical sig- 
nal amplifiers and pen-actuating mecha- 
nisms on a single chassis. An interlock- 
ing arrangement is provided to keep the 
recorder from being removed from the 
case while the power is on. Specification 
A805 gives further information on the 
instrument. Swartwout Co. 


7—HYDRAULIC PIPE CUTTER for 

various types of pipe 
This heavy-duty hydraulic pipe cutter is 
designed to cut cast iron water main or 
cement-lined cast iron water main from 
4 to 12 in., standard or extra-heavy soil 
pipe from 6 through 15 in., terra cotta or 


clay tile from 6 through 36 in., and 
transite pressure pipe from 6 through 10 
in. To operate, chain is wrapped around 
pipe and pulled through jaws to nearest 
ring. ——s screw is tightened to 


take up slack and hydraulic pressure ap- 
plied by hand or electric pump. Operator 
gets a clean, accurate cut in less than one 
minute, company says. Cutter requires 
no vice or turning, it is said can cut 
pipe in a ditch, in a line, or anywhere 
that chain can be wrapped around pipe. 
Wheeler Mfg. Corp. 


8—SCANNING CONTROL can 
monitor up to 24 stations 


With this scanning control as many as 
24 stations may be monitored in se- 
quence, any abnormal condition being 
instantly indicated by a red light on the 
control and by an alarm, if desired. In 
addition, the equipment being moni- 
tored may shut down. Although 
developed for monitoring temperatures 
from —200 to 3000 F, the scanner will 
provide similar protection with most 
other measurable variables. The only 
restriction is that all stations have the 
same permissible limits of the condition 
being monitored. Either high or low 
limits, or both, are set on a single meter- 
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COMPLETELY NEW—loaded with 
improved service features inside and | 
out. Two complete lines: rising stem pat- 
tern (No. 634E—cross section shown), 
non-rising stem (No. 636E)—both in 
sizes % to 3 in. incl., with screwed ends. 
See below for literature. 


NEW CYLINDRICAL BODY SHAPE 
—da proven design on high-pressure steel 
valves—increases strength without added bulk, 
distributes pressure load uniformly, resists dis- 
tortion and leakage at seats. 


NEW, EXPANDED-TYPE BODY RINGS 
insure long, tight-seating service life. They're 
rolied in, can't work loose. Shoulder at bot- 
tom of end threads restrains excessive entry 
of pipe against possible seat damage. 


NEW, STRONGER HEX ENDS, better inte- 
grated with body, eliminate sharp contours, 
give entire valve more rigidity under line 
strains. Wider hex faces allow firmer wrench 
grip for easier installation. Marring less likely. 


NEW EXELLOY, 12% chromium steel body 
rings give a hard bearing surface, highly re- 
sistant to wear, indentation, scoring and foreign 
matter damage. Easily replaced bronze disc 
takes the brunt of normal wear. 


New design for tough service...easy maintenance 


300-Pound Wedge Disc Bronze Gate Valves 


Rising Stem and Non-Rising Stem Patterns 


A new body shape that distributes greater 
strength uniformly against internal stresses 
and external strains . . . better integrated 
hex ends, huskier and wider, that add to 
body rigidity and give a firmer wrench 
grip . . . new rolled-in, high wear-resisting 
alloy body rings that don’t work loose. . . 
easily renewed wedge disc—these are 
typical important features of new Crane 
bronze gate valves. 

On your toughest services, these valves 


assure ultimate durability . . . new ease of 
application . . . low-cost repairability. And 
they’re priced no higher than ordinary 300- 
pound integral seat bronze valves. 

Easy to Repair—The Disc Takes the Wear 
After long, hard service the hard Exelloy 
(12% chromium) body rings show no 
appreciable wear. Normal seating wear is 
taken by the bronze disc. When needed, 
a new disc, easily slipped onto stem, pro- 
vides a practically new, tight-seating valve. 


Circular Gives The Facts 


For complete technical data on 
both rising stem and non-rising 
stem patterns... size listing, 
etc., get Circular AD-2340 from 
your Crane Representative, or 
by writing to address below. 


CRAN E. VALVES & FITTINGS 


PIPE © PLUMBING e 


HEATING 


AIR CONDITIONING 


KITCHENS 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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relay. A selector switch checks stations 
in order, 12 per minute. Signals from 
thermocouples or other sources are indi- 
cated continuously ‘od by moving 
pointer of the meter-relay. The alarm is 
sounded if the indicating pointer touches 
a limit pointer. It is noted that since 
only one meter-relay is used, the scanner 
is generally more economical than many 
controls for accomplishing essentially 
this purpose. Assembly Products, Inc 


9—TINY SERVICE GAGE for 

pressure, vacuum indications 
Model P-1 Miniature Service Gage is 
described as a precision gage at modest 
cost. A round, vertical unit, portable and 
hand operated for measuring pressure, 
vacuum or differential readings, it is 
available in ranges of 0 to 3 in. mercury 
and water, 0 to 40 in. of water using 
mercury, and 0 to 24 oz using mercury. 
The entire gage can be disassembled for 
cleaning. Details on it are in Bulletin 
217. Ellison Draft Gage Co., Inc 


10—SINGLE-STAGE PUMP in ca- 
pacities to 500 gpm 


Designed for handling costly or volatile 
substances at temperatures to 200 F, 
this Electri-Cand Pump is a single- 
stage, single-suction pump announced 
for leakless handling of alli liquids. It is 


available in capacities to 500 gpm, at 
heads to 250 ft. Pumps in the %- to 
1 '4-hp range are constructed on a frac- 
tional motor frame while units from 2 to 
15 hp are on an integral motor frame. 
This pump requires neither mechanical 
seal nor packing. Carbon’sleeve bear- 
ings, impervious to many chemical and 
corrosive agents, are used in the motor. 
Pump and motor are a single integrated 
unit. Allis-Chalmers Mfg. ¢ 


12—RATIO REGULATOR, self con- 

tained, proportions and blends 
Described as a fundamentally different 
type of liquid ratio regulator, the Type 
R is designed to automatically propor- 
tion and blend a secondary stream to the 
measured flow of an uncontrolled pri- 
mary stream, despite line pressure varia- 
tions. Flow measurement, ratio control 
and actual blending are accomplished 
within a single, self-contained regulator 
having only two moving parts, ope rating 
with minimum pressure difference of 5 
psi, and requiring no outside source of 
power and no straight runs of approach 
or discharge piping. Only adjustment is 
a calibrated ratio setting dial. Accuracy 
is reported to be maintained through- 
out a 5 to 1 ratio range, 2 to 1 primary 
flow range. The W. A. Kates Co. 


13—VERTICAL MOTOR for all 
weather conditions 
For outdoor operation under all weather 
conditions, this vertical motor is an- 
nounced as meeting NEMA Type II 
weather protected specifications and 
comes in ratings from 250 to 2000 hp, in 
both hollow and solid shaft construc- 
tion. Primary uses for .e in chemical 
and petroleum processing, and other 
applications in which vertical motors 
must operate without shelter or addi- 
tional protection. The motor is cooled by 
ventilating air taken from the surround- 
ing atmosphere. To free this air of mois- 
ture and dirt before it enters the heart of 
the motor, it goes through three 90-deg 
changes in direction, is lifted vertically 
through screens, and expands in an air 
passage so that velocity is reduced to 
less than 600 fpm. The motor’s bearing 
construction, as standard, provides high 
thrust capacity. Bulletin 2600 gives en- 
gineering data. The Louis Allis Co. 


14—LUBRICANT prevents galling 

of threads 
is announced as an excellent 
lubricant for reducing wrench torque in 
the make-up of bite type tube fittings 


Ferulube 


such as Ferulok. This torque is high, 
particularly when making up fittings on 
large size stainless steel tubing. Tests are 
reported to show that use of Ferulube 
on the ferrules and threads of the fittings 
can reduce make-up torque as much as 
75 per cent. Parker Fittings & Hose 
Div., Parker-Hannifin Corp. 





11—ILLUMINATED INDICATOR 

measures, transmits, receives 
Pressure, draft, differential, and level 
are directly measured, indicated, and 
transmitted by the Multi-Pointer Gage 
Unit. It is also furnished as a pneumatic 
receiver. As a direct-connected gage, 
each indicator section may contain a 
diaphragm element for draft, low pres- 
sure, or differential measurement; a 
bellows element for intermediate pres- 
sure or level measurement; or a bourdon 
tube for high pressure measurement. 
Standard ranges from 0-—0.5 in. H,O to 
0-5000 psig are available. 

As an indicating receiver each gage 
unit may contain two pneumatic receiv- 
ing bellows. The gage unit then indicates 
any two variables capable of being 
transmitted pneumatically over stand- 
ard SAMA signal ranges of 3-15 or 3-27 
psig. As an indicating transmitter, one 
section of unit is occupied by the meas- 
uring element; the second section con- 


tains a pneumatic or an electric trans- 
mitter. Any number of gage units may 
be mounted adjacent on the same panel. 
Seven-in. indicating scales come in five 
colors and white. Bailey Meter Co. 


15—DEAD-END CLAMP for wide 

range of cables 
For primary and secondary deadening, 
the CUW-R type clamp combines snub 
action of a deep cable groove pocket 
with wedge action of a V-groove for 
maximum holding strength on each 
cable size. Four clamps cover range from 
No. 4 through 636 ACSR and No. 2 
through 715.5 all aluminum. Additional 
features announced include a _ saddle 
with captured U-bolts to prevent incor- 
rect assembly of saddle, lifting eye and 
side pulling eye standard on all sizes, 
humpback cotter pin and headed clevis 
pin for easier “‘hot”’ line work, long 
U-bolts enabling cable to be threaded 
into clamp without removal of the 
clamp. Burndy Corp. 


16—GENERATOR for use with 


gasoline or diesel engines 
This “‘packaged power” generator fea- 
tures a static excitation and voltage 
regulation system which contributes to 
almost maintenance-free operation, ac- 
cording to manufacturer. The system 
has no moving parts, tubes, vibrating 
contacts or commutator brushes. The 
exciter consists of several rectifiers, a 
saturable reactor, resistors and wiring, 
all mounted in a dripproof enclosure. It 
is noted that since the exciter contains a 
minimum number of parts, none of which 
moves, it is virtually free from variations 
in service. The generator has many ap- 
plications as a stand-by electrical power 
source. It is available in 60-cycle ratings 
from 219 through 375 kva at 1800 rpm 
and 187 \4 through 250 kva at 1200 rpm. 
It is reported suitable for operation at 
10 per cent overload for 2 hr. Manufac- 
turer says the high motor starting ability 
will meet almost all starting require- 
ments. General Electric Co. 


17—SPEED REDUCERS, single or 
double reduction units 


These shaft-mounted units are available 
as single reduction drives in six sizes 
with nominal ratios of 5 to 1 and capaci- 
ties to 50 hp; and as double reduction 
drives in seven sizes, ratios of 15 to 1, 
capacities to 40 hp. They can be 
mounted at angular as well as horizontal 
positions by tie rod or foot mountings. 
Lubrication is by means of live-action 
oil spray generated automatically 
through gear rotation. The units are 
furnished with key for hollow shaft sizes 
and with bushings, complete with key 
for driven keyseat to adapt hollow shaft 
bore to smaller driven shaft sizes. All are 
available “‘off the shelf.”” Book 2618 
gives data. Link-Belt Co. 


18—WATER LEVEL GAGES im- 

proved for easier reading 
Remote reading water level gages in this 
company’s Eye-Hye line have been re- 
designed, in higher pressure models, for 
wider vision. The image of the distinc- 
tive green indicating fluid, Vizzene, is 
carried out in front of the face plate by a 
protruding plastic reading medium to 
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__ DOWN WITH EXCESS AIR! 








Floating Front and Rear Grate Seals—A Detroit RotoGrate Exclusive. 
They decrease excess air. 


Automatic Air Seals Exclusive With Detroit 
RotoGrate Stokers Reduce Excess Air to 22% and Lower 


Many users reduce excess air to 22% or under, 
due to these free floating automatic front and 
rear seals with adjustable counterweights. They 
really seal, and stay sealed even after years of 
service. Air is directed to the active combustion 











zone. The result is increased combustion efficiency 





and economy. 


The rear under-grate seal plate provides a quiet 
coking section which extends across the furnace 
...expedites the ignition of green fuel. 


These and many other exclusive features of ad- 
vanced design make Detroit Stokers your best 
buy. There is a type and size Detroit Stoker for 
any boiler capacity from 3,000 to 400,000 pounds 
steam per hour. 


Detroit RotoGrate Stoker — an advanced design spreader 
stoker with forward moving grates, for medium and large 





boilers. Burns all ranks of bituminous coals and lignites with- 
out special preparation . . . also many waste or refuse fuels, 
either alone or in combination with coal. Efficiency is high — 
maintenance low. 


DETROIT STOKER 
COMPANY 


DETROIT STOKERS COST LESS: COST = INITIAL INVEST- 
MENT + UPKEEP + PRODUCTION LOSSES DUE TO 
EQUIPMENT OUTAGE. THE TOTAL IS LESS WITH DETROIT. 
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enable boiler room attendants to read 
the water level at any angle, even 90 deg 
from center, either side. Manufacturer 
points out that while the simple manom- 
eter principle of the gage operation re- 
mains unchanged, construction is im- 
proved, including a high power illumina- 
tor. Models for pressure to 900, and to 
1500 and 3000 psi are described in Cata- 
log sections C3.1B and C4.1D. The Re- 
liance Gauge Column Co. 


19—IRON CLAMP for pipe under 

structural steel 
The G-clamp is described as a C-clamp 
with the proper size pipe or conduit sad- 
dle added to its lower jaw. This mallea- 
ble iron clamp is intended for use where 
conduit and pipe up to 4-in. size need to 
be supported directly under structural 











steel. Maximum nema loads are 
from 210 to 450 lb for the smallest to the 
largest sizes, and maximum tempera- 
ture is 450 F with a safety factor of 5. 
The saddle swivels to permit suspension 
of pipe or conduit at any angle in a plane 
parallel to the face of the supporting 
flange. Where suspension of pipe or con- 
duit from steel beam to steel beam is 
satisfactory for the service required, the 
G-clamp is said to provide simplified 
support without need for a beam clamp, 
rod and pipe clamp. Suggested uses in- 
clude fire protection piping, cold process 
piping or plumbing and support of elec- 
trical conduit. Manufacturer does not 
recommend this clamp for applications 
where the piping is used to carry hot 
fluids such as steam or hot water. Grin- 
nell Co., Inc. 


20—RECORDER-CONTROLLER, 
null-balance, strip chart 


Continuous standardization and unit- 
ized construction are features of this 
null-balance strip chart recorder-con- 
troller. It is available in a d-c poten- 
tiometer, a-c or d-c bridge version, and 
both single-pen and multi-record types. 
Calibrated chart width is 10% in. The 
instrument can be used to measure and 
record watts, vars, power factor and 
frequency. Other applications include 
measurement and recording of pH, con- 
ductivity, temperature, flow and pres- 
sure. Continuous automatic standardi- 
zation is achieved by means of simple, 
silicon (Zener) diode reference. All major 
components of the instrument are 
mounted on the rear of the mechanism 
panel which swings out through a 160- 
deg arc. Mechanism design allows use of 
up to four switches and four transmit- 
ting slidewires. Use of a universa! stand- 
ardized slidewire reduces range change 
to replacement of a range card, manu- 
facture points out. General Electric Co. 
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21—BONNET VALVES for use 
with gages, instruments 


This improved type of outside screw and 
yoke bolted bonnet valve is offered for 
use with liquid level gages and instru- 
ments. The bonnet uses a forged yoke 
which supports the stem away from 
valve body and separate gland-follower 
which bears directly on the packing and 
is independent of yoke. This construc- 
tion places threaded portion of the stem 
outside of valve body where it is not 
affected by temperature or nature of 
liquid being handled, company notes, 
and this design lets the valve stem work 
freely at all times and prevents freezing. 
Valves are available for all pressures, in 
offset, double union and jacketed styles. 
Inlet connections are spherical union, 
flanged, socket welding, solid shank and 
union. Ferguson Gage & Valve Co. 


22—VACUUM PUMP features 
design improvement 


Arrangement of this two-stage vacuum 
pump, shorter and more simple in con- 
struction than previous model, provides 
equipment that is more easily serviced. 
The motor has been moved from the 
middle of the set-up and placed at the 
end, permitting use of a standard single- 
shafted motor of open or closed design. 
A totally enclosed motor can be em- 
ployed in outdoor locations or harsh 
atmospheres, company says, or an open 
motor. Simplified piping for interstage 
connection is more compact. Eliminated 
are parts previously considered essential, 
such as moisture separator on the inter- 
stages and the interstage water alarm. 
Allis-Chalmers Mfg. Co 


23—SOLENOID VALVE is com- 
pact in size, low in price 


An all-purpose two-way solenoid valve, 
the Shorty is compact in size, as its 
name implies — 4% in. high by 3 in. 
wide with height from top to line only 
3-134 in. Of cast bronze, Shorty is low 





priced and its applications include air 
and gases to 250 psi, water to 150, oil to 
75 psi and steam to 25 psi. Pilot- 
operated, the valve can be kept open 
with a pressure differential as low as 5 
psi. Features announced include stain- 
less steel pilot, unbreakable stick-free 
piston rings, and replaceable resilient 
seats. Bulletin KK 160 gives data. 
Atkomatic Valve Co., Inc. 


24—TEMPERATURE SENSOR for 
large rotating machinery 


Model S-3 features a non-inductive 
bifilar-wound resistance element which 








is also insensitive to strain gage effect. 
Three high-temperature insulated leads 
are provided for bridge circuit connec- 
tions independent of lead wire resist- 
ance. Encased in epoxy-glass laminate, 
sensor is described as exceptionally 
rugged, able to operate in temperature 
ambients of —55 to 150 C for unlimited 
time. Sensor resistance element is stand- 
ard 10-ohm, plus or minus 0.02 ohms at 
25 C, with a change in resistance of 
0.00385 ohms per ohm per degree C. 
Measuring 0.078 in. in thickness, sensor 
is available in various widths and 
lengths. Minco Products, Inc. 


25—CABLE CLAMP secures ar- 
mored cable in ladder supports 


This cable clamp, designed to secure 
armored cable in ladder cable supports, 
comes in both galvanized steel and 
aluminum, and fits cable from % in. up 
to 81% in. diam. The clamp may also be 
used to secure several small cables to- 
gether. Rungs of company’s cable ladder 
are slotted to receive the cable clamp; it 
is secured by a bolt. The clamps also 
serve to keep cables segregated. T. J. 
Cope Div., Rome Cable Corp. 


26—AUTOMATIC WRENCH works 

on all types of nuts 
Just a “flick of the wrist”’ is all that is 
required to tighten or loosen the Flikit 
Instant Grip Automatic Wrench. You 
simply place wrench on nut and turn 





the jaws 
close automatically on whatever size 
nut you are tightening. Flikit Wrenches 
come in three sizes and each size handles 
all types of nuts — square or hex. The 
Custanite Corp. 


handle to tighten or loosen; 


27—ELECTRONIC CONTROLS 
offer operational advantages 


Electronic Consotro]l Instrumentation, 
a series of solid state electronic contro] 
instruments, consists of transmitters, 
recorders, controllers, and valve opera- 
tors, covering every function in the 
process control loop. Typical process 
measurements — pressure, flow and 
level — are converted at the transmit- 
ters to proportional current signals and 
transmit over unshielded lines to a 
control center. Converters for EMF and 
resistance measurements also feed sig- 
nals to the small case, panel-mounted 
receivers. In the same electrical range 
are the controllers and final operators 
which complete the loop. 

Outstanding features of the instru- 
mentation, in addition to use of mag- 
netic amplifiers and transistors, are: 
choice of motion balance or force bal- 
ance transmitters; electrical measure- 
ment converters, tubeless and mounted 
for front-of-panel accessibility; diversi- 
fied installation arrangements using 
standard system components. Another 
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LAW-KNOX How Copes-Vulcan control systems boost power plant efficiency 


Copes-Vuican vaive ... for regulat- 
ing desuperheater cooling water. 
Noted for accuracy and depend- 
ability, Type CV-D diaphragm-oper- 
ated valve is available in sizes to 
12-inch. Write for Bulletin 1027. 


Stee! ball controls orifice opening. 
Incoming steam lifts the ball in an 
amount determined by the weight 
of the ball and the amount of steam 
fiow. Pressure drop of about 3 psig 
is held constant at all rates of fiow. 


New Copes-Vulcan Desuperheater 
handles the tough temperature control jobs 


Using a unique design principle Copes-Vulcan’s newly 
developed Variable-Orifice Desuperheater* provides su- 
perior temperature control demanded on the most 
critical job. Installed in a steam header supplying a 
12,500-kw turbine-generator, this desuperheater holds 
temperatures within a plus-or-minus 3F limit—even 
though it is located just 20 feet upstream of the tur- 
bine throttle. 

With only one outside connection and only one 
moving part, the Variable-Orifice Desuperheater sim- 
plifies maintenance. Skillful design eliminates the need 
for long runs of piping, atomizing steam, spray nozzle 
and glands. 

The Variable-Orifice Desuperheater is one of several 


Copes-Vulcan Division 


BLAW-KNOX COMPANY 
Erie 4, Pennsylvania 


types—each engineered to meet particular operating 
requirements. Write for Bulletin 1037. 


Single source...custom design... 
skilled service 


Desuperheaters are a part of Copes-Vulcan’s complete 
line of control systems for superheat and reheat tem- 
peratures, feed water, combustion and pressure reduc- 
ing operations. 

Available in separate units or integrated into a single 
package, these control systems are custom-designed to 
meet individual specifications, and are serviced period- 
ically by experienced Copes-Vulcan field engineers. For 
a survey of the line, write for Bulletin 1022-B. 

*Patent applied for. 
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Underground hot pipes 
stay free from trouble...when you 


INSULATE WITH GILSULATE 


One of the most difficult problems 
in designing underground hot piping 
systems is providing positive corro- 
sion protection against electrolytic, 
chemical or galvanic attack. The an- 
swer lies in the use of GILSULATE. For, 
in addition to its excellent insulating 
properties, this naturally-occurring 
hydrocarbon is chemically neutral in 
all soils, dielectric, and moisture-proof 
and water-proof as well. 
GILSULATE’s low thermal conduc- 
tivity, low cost and easy installation 
make it possible for schools, colleges, 
housing projects, hospitals, industrial 
plants and other institutions to install 
central heating with underground pip- 
ing and to realize the savings in equip- 
ment and operating costs which such 


systems provide. 


We'll help you with your plans 


If you are planning to rehabilitate 
present piping, or to install a new un- 
derground hot piping system, call the 
nearest GILSULATE Distributor listed 
on the page opposite this advertise- 
ment. His own extensive experience 
in heating and air conditioning, plus 
the research, engineering and field 
supervision facilities of the American 
Gilsonite Company are at your dis- 
posal... without obligation. They will 
work with your engineers in check- 
ing specifications, unusual soil condi- 
tions, and actual installation to make 
sure that the finished job is completely 
satisfactory. 

If you would like complete infor- 
mation On GILSULATE insulation, or 
would like to be put on the mailing 
list co regularly receive free copies of 
PIPE INSULATION NEWS, send your 


request to any of our offices. 
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GILSULATE completely frees you of the 
expensive, time-consuming preparation re- 
quired by many insulating systems. You 
just pour it into the pipe trench, shovel- 
point it around the pipes, and tamp it. 
Pipe heat does the rest. 














Heat fuses the GILSULATE to pipes and 
joints to form three zones: Zone I, a flex- 
ible, heavy-duty water barrier; Zone 2, of 
firmly-cemented granular GILSULATE that 
provides excellent thermal insulation 
under wet or dry conditions; and Zone 3, 
which provides a final zone of thermal in- 
sulation and a support for the water-proof 
structure. 


TRIPLE ZONE INSULATION 
FOR UNDERGROUND HOT PIPES 


AMERICAN GILSONITE COMPANY 
Affiliate of Barber Oil Corp. & Standard Oil Co. of Calif. 
134 West Broadway, Salt Lake City 1, Utah 

3537 Lee Road, Cleveland 20, Ohio 

Distributors in Principal Countries of the World 
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GILSULATE DISTRIBUTORS ‘| 


Ask for a demonstration of 
GILSULATE’s unique properties 


ALABAMA 
Paimer & Lawrence, 
3110 Clairmont Ave. So., P.O. Box 1572, Birmingham 
ARIZONA 
Carns-Hoagiund Company, 420 N. 15th Avenue, Phoenix 
CALIFORNIA 
Industrial Insulators, Emeryville & Los Angeles 
COLORADO 
Joy and Cox, Inc., 2124 Broadway, Denver 2 
CONNECTICUT 
A. F. Hinrichsen, Inc., P.O. Box 446, Stratford 
FLORIDA 
George A. Israel, Jr., Jacksonville, Miami & Tampa 
Manufacturer's Sales Co., 
1826 No. Pace Bivd., Pensacola 
GEORGIA 
John A. Dodd Co., 299 Techwood Drive, N.W., Atlanta 
ILLINOIS 
Eagle Industrial Co., Inc., 1021 N. 18th St., E. St. Louis 
Roy 0. Neilson Company, 330 S. Weils St., Chicago 6 
INDIANA 
Jackson Engineering Co., Inc., Ft. Wayne, Indianapolis, 
Lowell & Terre Haute 
IOWA 
Allied industries, Inc., 2727 Middie Rd., Davenport 
KENTUCKY 
Jackson Engineering Co., Inc., 
660 S. 5th St., Louisville 2 
LOUISIANA 
Edgar Murray Supply Co., Inc., 
232 Canal St., New Orleans 6 
MARYLAND 
Freemire & Associates, Inc., 
2802 Ridgewood Ave., Baltimore 15 
MASSACHUSETTS 
Beaulieu and Munroe, 82 Crescent Avenue, Boston 25 
MICHIGAN 
John F. Wolff Company, 726 Lothrop, Detroit 2 
MINNESOTA 
Paul W. Abbott Co., Inc., 704 Vandalia St., St. Paul 14 


MISSOURI 
Anderson-Stolz Corp., 1727-33 Wainut St., Kansas City 8 


NEW JERSEY 
A. F. Hinrichsen, Inc., 


NEW YORK 

Ashley Equipment Corp., Albany —Saratoga Rd., Cohoes 
H. V. Boggs Co., Inc., 419 E. Jefferson St., Syracuse 2 
A. F. Hinrichsen, inc., 50 Church Street, New York 7 

J. B. Magee Assoc., 349 Franklin St., Buffalo 2 


NORTH & SOUTH CAROLINA 
Applied Engineering Co., Greensboro, N.C., 
& Orangeburg, S.C 


NORTH & SOUTH DAKOTA 
Lignite Combustion Engineering Corp., 
215 Airport Rd., Bismarck, N.D. 


OHIO 
William G. Jewett Co., 33697 Aurora Rd., Solon 
The Henry P. Thompson Co., Cincinnati & Columbus 


OKLAHOMA 
Loeffier-Greene Supply Company, 
1604 N.W. 5th, Oklahoma City 


OREGON 
Winsor Co., 20031 Marine View Drive S.W., 
Seattle 66, Washington 


PENNSYLVANIA 
Holly Specialties Co., Inc., 
Wainut & 63rd Streets, Philadelphia 39 
J. F. Scouler Company, 2120 Market St., Camp Hill 
Tutein Equipment Co., P. 0. Box 4453, Pittsburgh 5 


TENNESSEE 
john M. Dooley & Assoc., 1832 McCalla Ave., Knoxville 
Hurston-Conaway, Inc., 2470 Poplar Avenue, Memphis 


TEXAS 
J. R. Dowdell & Co., Austin, Corpus Christi, Dallas, 
Ft. Worth, Houston, Lubbock, San Antonio 


UTAH 
Williams, Gritton & Wilde, 204 Dooly Bidg., Salt Lake City 


VIRGINIA 
Shultz and James, inc., 9 E. Cary St., Richmond 19 


WASHINGTON 
Winsor Co., 20031 Marine View Drive S.W., Seattie 66 


CANADA 
Banton Engineering Specialties, 

360 Richmond Road, Ottawa, Ontario 
Canwest Industrial Products, 

1210—11th Ave., S.W., Calgary, Alberta 
Engineering Equipment Co., Ltd., 

874 Beaumont Ave., Montreal, Que. 
Insul-Mastic Corporation, Ltd., 

1400 Spruce St., Winnipeg, Manitoba 
Perry Products Ltd., 

586 West 6th Avenue, Vancouver 9, B. C. 
Michael Stuart Co., Ltd., 

102 Eglinton Ave. E., Toronto, Ontario 


9 Ampere Parkway, East Orange 
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advantage stressed is d-c transmission 
so that unshielded leads can be used 
with no effect from a-c pickup, and cur- 
rent system unaffected by changes in 
line or load resistance induced by am- 
bient temperature. The Foxboro Co. 


Reader Service Cards on pages 
105-106 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











28—HAND TACHOMETER is ac- 
curate, easily read 
Dial diameter of the Jagabi Precision 
Hand Tachometer is 4.7 in. (120 mm) 
and the scale calibration is conveniently 
open and easily readable, it is pointed 
out. This single-range tachometer is sug- 
gested for accurate speed measurements 
in laboratories, test beds and similar 
applications. According to manufac- 
turer, the sturdy construction of this 
instrument contributes to low main- 
tenance and dependability. The tacho- 
meter is supplied with two large rubber 
mounted male and female centers, an 
extensive shaft and center, oil container 
and dropper and comes in a strong case. 
Total weight is 314 lb. Bulletin 35-24 
gives details. James G. Biddle Co. 


29—SAMPLE COOLER for con- 

stant boiler water analysis 
Constant analysis of boiler water or 
other heated liquid characteristics is the 
function of this compact sample cooler. 
Its overall height is 75< in. and outside 
diameter measures 4 '4 in. Body and cap 


are \4-in. cast bronze and house a 12-ft 
cooling coil of ‘4-in. copper tubing 
through which the hot sample flows. 
Sample inlet and outlet are each %<-in. 
diam. The coolant is introduced through 
a \-in. inlet, passes over the copper 
tubing and leaves via a 1%-in. outlet. 
The Bird-Archer Co. 


30— VARIABLE FLOW INDICATOR 
with adjustable range 


Akron Flow Indicators show at a glance 
whether flow is taking place. Claimed 
clearly visible from a distance, even in a 
bad light, a chromium plated ring spin- 
ning under a glass dome has movement 
which precludes chance of misreading. It 


is reported useful wherever there is 
circulating water or oil. Specific ap- 
plications include cooling water to air 
compressors, condensers, oil coolers; 
lubricating oil to bearings, gear trains; 
cooling oil to transformers etc. Variable 
flow models can be reset in the field for 
high or low range and have die-cast 
brass body in '%- to l-in. pipe sizes for 
flows from 0.72 to 24 gpm. Other models 
are available for flows from 0.075 to 120 
gpm in pipe sizes to 3 in. McIntosh 
Equipment Corp. 


31—REDUCING VALVE for air, 

gas or hydraulic operation 
Type E, Fig. 198 is a high pressure re- 
ducing valve designed for handling large 
ratio pressure reductions from 6000 psi 
initial pressure to outlet pressures from 
100 psi upward to within 20 per cent of 


initia] pressure in one stage. The valve is 
adapted for air, gas or hydraulic opera- 
tion. Instead of a spring it employs a 
small air reducing and relief valve for 
charging a diaphragm chamber as a 
means of controlling the reduced pres- 
sure. This provides an easy adjustment 
that can be made from a remote point, 
company points out. Trim is stainless 
steel with spindle and seat ring Stellited 
and wearing surfaces chromium plated. 
Where hydrogen or other gases are to be 
handled, Nylon seats are available. 
Atlas Valve Co. 


32—SQUARE-ROOT INTEGRATOR 
automatically totals flow 


Model 26 Square-Root Integrator, de- 
signed to provide a continuous means of 
automatically totaling flow, is intended 
for use in standard flowmeters utilizing 
the output of conventional sensing ele- 
ments. It has broad application, includ- 
ing that of pressure correctors on posi- 
tive displacement meters. It can be 








adapted to miniature strip chart flow 
recorders, forming an electro-mechanical 
integrator. 

The compact integrator utilizes a dou- 
ble dise and ball integrating mechanism. 
With a given speed on the lower disc, 
the upper disc and counter turn at a 
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boilers maintain high-speed production “™ 
of Texas-ware and Dallas-ware melamine 
dishes for Plastics Mfg. Co., Dallas 


Chief engineer, W. L. Cone, Jr., 
states: “Consistently dependable 
steam supply is keynote of our plant 
operation. That’s why we chose two 
Cleaver-Brooks gas-fired boilers for 
our steam source. 

“One feature we appreciate about 
these new boilers is the easy access 
to their internals. Not only does this 
facilitate frequent inspections but 
also it greatly reduced their cost. 
There are no joints that require re- 
sealing every time the boiler is 
opened. Being hinged and davited, the 
doors and heads do not have to be 
hoisted for removal. Six bolts can be 
removed in less than two minutes.” 


Guided by experience 
“Based on nine years of unfailing 
performance delivered by two 50-hp 
Cleaver-Brooks boilers we used in 
our former plant, there never was 
any question that we would install 
their equipment in our new plant,” 
said Mr. Cone. 

Architects for the new plant were: 
Thomas, Jameson and Merrill; Con- 
sulting engineers: Zumwalt and Vin- 
ther; General contractor: Carpenter 
Bros.; Mechanical contractor: Beard 
Plumbing Company, all of Dallas. 





“Our 125-hp, 250-psi design pressure, gas-fired 
Cleaver-Brooks boilers provide all steam for 
compression-molding presses, office space heat- 
ing and hot water heating” — W. lL. Cone, chief 
engineer. 


Cleaver-Brooks packaged boilers 
are America’s largest selling pack- 
aged boilers. Available in 19 sizes, 
15-600 hp, 15-250 psi. Oil, gas or 
combination oil/gas fired. For com- 
plete information contact nearest 
representative or write: Cleaver- 
Brooks Co., Dept. M, 311 E. Keefe 
Ave., Milwaukee 12, Wisconsin, 
U.S. A. 

Originators and largest producer 
of packaged boilers 


Cleaver A Brooks’ 


“See you at the Power Show — December 1-5, 1958 
Coliseum, New York, N.Y.” 


For more data circle 545 on Post Card 





speed proportional to the square roots 
of the displacement of the balis from the 
center of the disc. Linearity of the 
square-root integrator is 0.25 per cent 
of full scale, achieved with a repeatabil- 
ity of 0.05 per cent of full scale. Maxi- 
mum recommended input speed of 60 
rpm, combined with a full scale ratio 
between time shaft and counter of 2:1, 
provides the counter with a maximum 
rate of 300 counts per minute. The unit 
has an unput shaft torque of 0.35 in.-oz 
maximum and a shaft rotation of 18 deg, 
30 min. Librascope, Inc. 


33—HEX WRENCH with adjust- 

able four-sided jaw 
An adjustable four-sided jaw that’s easy 
to put on or take off, is a feature of this 
improved hex wrench. Its angular jaw 
design is said to give more leverage and 
a positive grip on hex nuts, square nuts, 






a 


. 
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valve packing nuts, unions and gas 
cocks, rough or finished. Narrow jaws 
facilitate operation in tight places. Of 
heavy-duty construction, tool has com- 
fort-grip I-beam handle. Wrenches are 
available in three sizes, No. 11 for *% to 
34 in., No. 17 for %& to 1% in. and No. 
25 for 1 to 2 in. nuts. The Ridge Tool Co. 


34-—GLOBE VALVE for general 

purpose use 
This round bolted bonnet, bolted gland 
globe valve is for 150 to 800 lb service 
and is available with screw ends or 
socket weld ends in 14-through 2-in. 





sizes. These valves have forged steel 
bodies with integral seats hard faced 
with Stellite or equal. Disks are 13 per 
cent chrome stainless steel. Other trims 
are_available. Henry Vogt Machine Co. 


35—REGULATOR controls current 
to a-c motors 


For measuring and controlling current 
to a-c motors and circuits, this com- 
pany’s Motor Load Regulator now 
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comes with a selection of specially sized 
cams for automatic set point adjust- aCLEE RI a A! 
ment. The electro-pneumatic controller 
can be adapted for current measurement chem; t DUST CONTROL SYSTEM 
and transmission or automatic control MARCH > nde 
with reset action. By measuring and 
converting current flow to a pneumatic 
signal, advantages of pneumatic instru- 
mentation are retained. Applications 
include motor driven compressors, blow- 
ers, and others in which motor drives 
range from 5 to 10,000 hp. 

As a controller, set point is established 
locally by manual adjustment or re- 
motely by automatic pneumatic adjust- | 6 COAL HOPPER 
ment. Any variation in set point (or c 
pressure signal from a master controller) 
causes the motor load regulator to in- 
crease or decrease process load on motor. 
In such control applications where auto- 
matic set point adjustment is employed, 
the cam in the set point can be matched 
to process characteristics. 

When used for current measurement, 
the pneumatic output is a 0-30 psi sig- POWERFUL surface active agent, Compound 


nal. A typical current limiting applica- 
tion is protection of high powered mo- . a aes coal at four critical points in a 
tors against process surge overloads. power plant 

The i is ¢ i 5 amp = 





instrument is a nominal 
device with application characteristics 


similar to overcurrent relays. Accuracy 
is given as +0.1 amp and repeatability | Investment ... typical users of 
better than 0.05 amp. Hagan Chemicals 1 P 
—- a. s Chem-jet Dust Control Systems: 
0 eration © Consolidated Edison Co. 
e Philadelphia Electric Co. 
36—ROTARY AIR LOCK offers e Niagara Mohawk Power Corp. 


= 
design advantages | Mainten n e Public Service Co. of Colo. 
Type G Rotary Discharge Gate, for dust | a ce e Georgia Power Co. 
collection, pneumatic conveying and e N. J. Power & Light Corp. 
feeding applications, features a ruggedly e Metropolitan Edison Co. 
constructed housing with square flanged 


inlet and outlet, outboard removable 
Seuss HOW LOW-COST CHEM-JET 


for applications involving a high pres- 














sure differential. The outboard design STOPS DUST AT ITS SOURCE 


e Effective Dust Control— 
Chem-jet attacks a dust problem by allaying the 
dust before it is airborne. 


Low Cost System— 
Low first cost, low operating costs, low mainte- 
mance cost. 


Engineered Package— 

Chem-jet can be engineered for widely varying 
conditions. Installation is supervised, each system 
designed for specific problems. 


Compact Design— 
yrotects the bearing from damage by —— > 
om or sticky materials, and also serves Eliminates bulky hoods, ducts and fans, and extra 
to prevent bearing lubricant from con- costs of collection and disposal. 
taminating material being handled. The 
yacking gland is accessible from the . . , 
pers Get complete facts on low cost Chem-jet, the only 
, 2 - par styles: —_— 4 or) system of its kind. Write today to Johnson-March 
las a four-Diade open-end rotor and Is . _ ~ IL: . 
suggested for general low pressure dis- Corp., 1724 Chestnut St., Philadelphia 3, Pa. Ask 
charge applications, such as on cyclones | for Bulletin CJ-1. 
and filters. Style 6 has a six-blade, open 
end rotor and is for low pressure pneu- 
matic conveying systems. Style 6C, with 
a six-blade closed end rotor is for pressure 
pneumatic conveying systems. Style SP, 
with either four or six “‘shallow pocket”’ 


blades is for handling materials which - 

tend to stick or build up. The housing is “DUST CONTROL ENGINEERS 
constructed so that all rotors are inter- 

changeable; it can be supplied in cast 1724 Chestnut Street, Philadelphia 3, Pa. 
iron or cast aluminum or wrought stain- 

less steel. The Ducon Co, Inc. 
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The answer to your 
pipe expansion problems 


Expansion Joints 


FREE-FLEXING 
PACKLESS EXPANSION JOINTS 


CUSTOM-DESIGNED EXPANSION 
JOINTS FOR SPECIAL PURPOSES 


CONTROLLED-FLEXING PACKLESS EXPANSION JOINTS 


Here’s where you'll find the skill and experience to guide your selection 

of ways to take care of pipe motion problems. Flexon engineering gives 

you more — more research, more metallurgical care, more service, more 

“standards” to select from. And all of these add up to expansion joints 

that you can install and forget! Free-flexing and controlled-flexing; 

pressure-balanced joints and other special designs; all in stainless steel, 
monel, and other workable lloys. 


Why settle for less— when experience shows that you 


get more of everything from Flexon? 


TODAY — write for your copy 
of this 28- page Flexon 
Expansion Joint Design Guide 


corporation 
EXPANSION JOINT DIVISION + 1374S. THIRD AVENUE, MAYWOOD, ILLINOIS 


cox Cx 


EXPANSION JOINTS METAL HOSE NON-METALLIC HOSE stows AIRCRAIT COMPONENTS 





NEW 
ENGINEERING 


How to Become a Professional Engineer, 
by John Constance. 272 pages, 514 by 8 in., 
16 chapters. Published by McGraw-Hill 
Book Co, 327 W 4lst street, New York 36, 
N. Y. Price $5.50. 

An invaluable aid in preparing for regi 
tration examinations, this book explains how 
to prepare an ipplication; gives pointe rs on 
selecting the applicant's qualifying experi 
ence and writing it up; shows how to prepare 
for written and oral examinations and how 
to avoid emotional stress during tests. 

As a mechanical engineer with M. W 
Ke llogg Co, Constance is also known to our 
readers as an author of several articles in 
Power ENGINEERING HaNnpBook (sce issues 
for Apr, May, June, July, Aug and Sept 
1957 

Ot equal benefit to both unlicensed 
engineers-in-practice and young graduate 
the book presents ill the facts you have to 
know about becoming licensed in your home 
state and in achieving multiple-state regis 
tration. Names and addresses of state board 
secretaries, accredited chools ind recom 
mended texts are listed. For those con 
sidering a refresher course, Mr. Constanc 
details things to look for and warns of pit 
falls in some cours 

x * * 


Metal Grating Handbook. Size 8!5 by 
11 in., paper cover, 32 pages. Published by 
Metal Grating Institute, Inc, One Gatewa 
Center, Pittsburgh 22, Penna. Price $1. 

Presented as the first all-inclusive tech- 
nical publication to represent standardiza 
tion in metal grating industry, this 
booklet contains drawings, tables, and actual 
installation photographs, as well as con 
plete standards and specifications. It also 
contains a glossary of terms and definitior 


x * 


Fundamentals of Thermodynamics, by 
Carroll M. Leonard, 1958, 376 pages, 6 by 
9 in., cloth. Published by Prentice-Hall, 
Inc, 70 Fifth Avenue, New York I1, N. Y. 
Price $8.00 

First three chapters present the basi 
laws of thermodynamics, while the rest of 
the book is given over to gas and gas-vapor 


j 


mixtures, flow of gases and vapors, and to 
heat transfer. The author includes a new 
and unusual multi-colored Mollier chart 
with the latest information on high pressure 
and high tem pe rature ranges ol steam. The 
New Interim Steam Tables prepared by 
ASME are also part of this book, as are the 
Gas Tables in abridged form 

Leonard uses many examples, which are 
presented in detail. Engineers confronted 
with design problems in connection with 
power plants, refrigeration systems, equip 
ment for air-conditioning plants, or com 


POWER ENGINEERING 





ssor stations will welcome the book’s 
flexible organization and easy-to-find help 
for job problems. 

The author is professor of mechanical 
ngineering at Oklahoma State University. 
With Vladimir L. Maleev he was author of 
the well-known work, Heat Power Funda- 

ntals (1956 


x « * 


Symposium on Basic Effects of Environ- 
ment on the Strength, Scaling, and Embrit- 
tlement of Metals at High Temperatures, 
ASTM Special Technical Publication No. 

1. 120 pages, heavy paper cover, size 6 by 
9 on. Published by American Society for 
Testing Materials, 1916 Race St, Philadel- 

3, Pa. Price $2.75 
* * * 

ASTM Standards on Light Metals and 
Alloys, Cast and Wrought. 276 pages, heavy 
paper cover, size 6 by 9 in. Published by 
American Society for Testing Materials, 1916 
Race St Philadelphia 3, Pa. Price $3.50 








* * * 


Symposium on Industrial Water and 
Industrial Waste Water. ASTM Special 
Technical Publication No. 20 >2 pages, 

case bound. Published by the 
Society for Testing Materials, 
St Philadelphia 3, Penna., 


to members, $1.50 


yf industrial water has become bl . 
ly important. Stream pollution U T- ine S i e 
iw er by other industries has 


vaste products a major 


chemsts and engineers ... saves 20 days a year 


ymposium covers several aspects of 


the problem. It was presented at the Second turning and patching pipe at 
Pacific Area National Meeting, held Los M 3 
Aageies uadet the annpices of ASTM Con New Haven Railroad’s Cos Cob Power Plant 
ngeies unat tne auspices ol om 
ttee 1-19 on Industrial Wat 
ee * Cinders and fly-ash pouring down this 300-ft. 
Manual on Industrial Water. American | 1008 Pipe from the ash handling system of the 
Society for Testing Materials, Special Tech- | New Haven Railroad’s main power plant quickly AT LAST! A PERMANENT 
cal Publication No. 148-B, Third Print scoured holes in cast iron pipe. To save trouble, CURE FOR CONDENSATE 
ing, 1956. 502 pages, 6 by 914-in., cloth. | the heavy pipe was rotated ‘sth of a turn every 
Published by ASTM, 1916 Race St, Phila- | three months, a few sections at a time. The job RETURN LINE CORROSION 
papain 3, Penne. Paar 2o0e. took five days. Extensive tests show 
oe Then Ace rubber-lined pipe was installed. Ace Tempron pipe... 
Its remarkable abrasion resistance kept it in 
service for three years before turning! Even 
then, its light weight made it possible to turn 
the American Welding Society. 49 pages, 200 ft. at once, finishing the job in one day pense ia ea 
6 by 9 in., paper bound. Published by instead of five. d ‘ Ack bout it 
1: _ . . ° ° ° ensate. ASK . 
American Welding Society, 33 W 39th St, Ace pipe, lined with rubber developed . —— 
New York 18, N. Y., 1958. Price $2. especially for ash systems, offers you these 
Chis is a complete revision of the AWS- | savings too. It’s one of nine types of Ace plastic 


SA Z49 standard, and rs tl tire . . 
. indaray ane covers mae ene | and rubber pipe made for tough jobs. 
field in great detail. Protection of personnel 


Safety in Welding and Cutting, an rigid, heat-resistant 


American Standard prepared by ASA Sec 
onal Committee Z49 under sponsorship of 


nitrile hard rubber 
...1Ss immune to hot, 


discussed thoroughly and includes pr 


iutions necessary whe n using the newer! 
elding processes. Recommendations are | AMERICAN HARD RUBBER COMPANY 
ade for adequate shielding from flying 


: Division of Amerace Corporation 
particles and harmful rays. Health protec 


tion and ventilation, fire prevention and ACE ROAD . BUTLER, NEW JERSEY 
rotection, safe handling of fuel gas and 
yxvgen cylinders — all come in for intensive 


study and recommendations 
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IN THE SPOTLIGHT AT THE POWER SHOW... 
WATER-TUBE BOILER 

















Type 


for capacities as low as 4,000 lbs./hr. 


Look for it at the Power Show. Superior’s newest addition 
to its complete line of fully packaged boilers . . . a unit de- 
signed for those whose requirements, even for low capacity 
ratings, can only be met by a water-tube boiler. 

From its highly efficient, fully automatic rotary burner with 
integral combustion control, to its rear-mounted mechanical 
draft fan providing positive air-cooled furnace floor, the 
—gt the Superior Type AS brings to low capacity boilers all the ad- 

e vantages of water-tube design, in a unit designed for sus- 
POWER SHOW ESCALATOR tained efficiency, safety, and high availability. 

TURN Make sure you see this outstanding boiler at Booth No. 586. 

Literature on the Superior Type AS is now available 


NEW-¥ORK COLSEUM LEFT 
De¢gembey 1-5, 19$8 and may be had by writing for Bulletin 1006-S. 





MAIN ENTRANCE 


Specialists in PACKAGED BOILERS... exclusively / 7/ | = i oa 
j 0 of/ o 
Ra LIEAR IIR 


SUPERIOR COMBUSTION INDUSTRIES INC. PACKAGED BOILERS 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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Service 


Cards on these pages offer the 


easiest possible way to get 
reviewed there. 


They can also get you any of 
the literature mentioned in the 


do a lot of reading. 
advertising columns. 


the market to make 
their plants operate more 


efficiently. 





coming on 





keep abreast of new methods 
and practices and know what's 
Commercial literature and prod- 
uct bulletins have their place in a 
power engineer's reading sched- 


vle—and a place in his files for 


future reference. 
ment described in POWER EN- 


POWER ENGINEERS 

They have to read to keep up 
with their jobs. They have to 
more information on new equip- 
GINEERING and copies of new 


Postage-free Reader 


publications 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


INSTRUMENTS, CONTROLS 


201 Instruments and Controls — 
Catalog 57-6 describes instruments and 
controls, including flow meters, liquid level 
or pressure gage, CO, meters, boiler meters, 
pneumatic transmitters, strip chart re- 
corder, pressure, vacuum and differential 
recorders, temperature recorder, multi- 
point gages and others. Includes descrip- 
tive data. Republic Flow Meters Co. 


202 Temperature Regulators — 
Six-pp Bulletin 1012 describes company’s 
line of steam regulating valves with pilots 
for both fast and slow heating exchangers. 
Selection tables and line drawings of typi- 
cal applications are also included. Spence 
Engineering Co., Inc. 


203 Guide to Gages — Catalog 
300-B, 112 pp, features Ashcroft Dura- 
gauges, Maxisafe, pneumatic receiver, 
recording, quality, drawn case, chemical 
and special application gages. Also pre- 
pa Be are gage testers, pneumatic trans 
mitters, gages for nuclear energy. Engi- 
neering data and charts are provided. 
Instruments shown cover dial sizes from 2 
through 24 in., pressures from 30 in. 
vacuum or a few ounces up to 100,000 psi. 
Manning, Maxwell & Moore, Inc. 


204 Bi-Color Gage — Bulletin 1174 
describes advantages of company’s multi- 
ort bi-color gage made for medium and 
high pressure ranges. A cutaway view il- 
lustrating component features is included, 
as well as drawings and photos. Diamond 
Power Specialty Corp. 


205 Metering, Control Systems — 
Bulletin 500 describes purpose, design and 
operation of company’s metering and con- 
trol systems. Includes discussion of pneu- 
matic and electric telemetering and pneu- 
matie control, along with detailed litera- 
ture references. Bailey Meter Co. 


206 Station Controls — Described 
in 12-pp Bulletin 1032 are the control sys- 
tems which help make more power for an 
outdoor Carolina steam-electric generating 
station. Text is illustrated with photos, 
schematic and block diagrams. Copes- 
Vulcan Div., Blaw-Knox Co. 


207 ideas on Push-Pull Controls 
— Included in this “Idea File” are answers 
to a power engineer’s questions on the use 
of push-pull controls. A general informa- 
tion booklet discusses remote control ap- 
plications, explains construction and oper- 
ation of company’s Tru-Lay controls. Sep- 
arate bulletins are devoted to standard 
assemblies, bracket-type head controls, 
micro controls and hand-operated controls 
Automotive and Aircraft Div., American 
Chain & Cable Co., Inc. 


ELECTRICAL EQUIPMENT 
208 Handbook on Fuses — This 12- 


pp booklet contains practical information 








if 
accurate 


PH, 
Phosphate 
tests 
are 
important 
to 
you— 





TAYLOR 
COMPARATORS 


Taylor Comparators combine the max- 
imum of accuracy with ease and sim- 
plicity of operation. In a matter of 
minutes, you can make colorimetric 
tests for pH, phosphate, nitrate or 
silica content. And, you'll have de- 
pendable operational data to help you 
control scaling, corrosion, embrittle- 
ment or sliming. Tests are made 
simply by placing the treated sample 
solution in the middle test tube and 
moving the color standard slide across 
until the sample matches one of the 
standards. Values are then read di- 
rectly from the slide. Many Taylor 
Comparators serve for several deter- 
minations with only a change of color 
standard slides. 


coLor reg 


GUARANTEED ie 


sn i th im 


All Taylor liquid color mucuient carry 


an unlimited guarantee against 
fading. Be sure to use only Taylor 
reagents and accessories with Taylor 
Comparators to assure accurate results. 


SEE YOUR DEALER for Toylor sets or im- 

mediate replacement of supplies. Write 
direct for FREE HANDBOOK, 
“Modern pH and Chlorine Con- 
trol”. Gives theory and applica- 
tion of pH control. Illustrates and 
describes complete Taylor line. 


W. A. TAYLOR 2 


410 STEVENSON LANE @ BALT ninety M0 
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“Space-Saving 
EXPANSION 
PIPING 
made with 
Ball Joint 


hed 


Fittings! 


EVERY ENGINEER will want 
a copy of this NEW BULLETIN 


ERTAIN distinctive characteristics and features make 

Barco Flexible Ball Joints particularly well-suited for 
solving many present-day plant piping design problems, 
especiaily for Steam Service: 

Ability to handle compound movement (where twisting is combined with 

thermal expansion and contraction). 

Virtually no deterioration. Able to stay in service for years without 

repairs or maintenance. No lubrication. 

No heavy | pipe anchoring required. No “end thrust” developed under 

pressure. space ded for installati 

Maximum safety for high temperature applications. All-metal construction 

available. Special metals can be specified. 

Basic design is pressure sealing against leakage and self-adjusting 

for wear. Suitable for steam pressures to 750 psi and higher. 

Easy to engineer joints into piping to provide for any degree of 

flexibility, expansion, or movement required. 
New Bulletin No. 31 contains interesting diagrams showing 
how to solve many common pipe expansion problems 
EASILY, ECONOMICALLY. Ask for a copy; see your nearest 
Barco representative or write: 





ie 


4 IN 
| DIRECTION 


BARCO BALL JOINTS 

Sizes Ya" to 12”. Choice 

of styles, angle or straight. 
Screwed, flanged, or welding ends. 


BARCO MANUFACTURING co. 


547M Hough Street Barrington, Illinois 


BULLETIN No. 31 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


in Canada: The Holden Co., Lid., Montreal 
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on how to get sale, dependable, trouble- 
free electrical protection. Shows what to 
do when fuses blow, how to determine 
cause of blows, what kind of fuse to use 


for various circuits. Contains short history 

of fuses and notes on construction of fuses 

Bussman Mfg. Div., MeGraw-Edison Co. 

~ | 209 Cable Troughs—This 28-pp 
catalog offers a simple solution to any 

| design problem of change of direction or 


elevation with a complete set of standard 


Advantages of Dekoron all-plastic instrument fittings, horizontal elbow 8, inside and out- 
side vertical elbows, ties, crosses, covers 


tubing harness are co ae: btn and many special faste ning devices to save 
in addition to its inherent lower-cost installation time and labor. Contains full instructions 
. chemical . . . impact. . . fire resistance. for installations, load charts, accessory 


And the advantages of Dekoron Protecto-Pac items. The Globe Co 

multiply the closer you examine them. For example, 210 Electrical Eaciceuree — Bull. 
you can get Protecto-Pac in many forms to suit tin EE, 14 pp, describes company’s line of 
your requirements exactly — from stock. sheet metal electrical enclosures and other 


If there is danger from weld splatter, sparks or related items for a variety of applications 
a potential fire hazard — order Dekoron C “% rs — desks, es —_ Bs abine 1 
r m) . . t “he sures “1 str i 
Protecto-Pac Type FB. If you wish to bury it pen 7 oe Pica * Seen aa 
d Sane enaiin Cemmansh Weshesin tes control panels, boiler, turbine generator 
undergroun pecity iow b ‘ . control panels, switchgear housings, and 
Type B. Both types supplied with virtually any others. The Kirk & Blum Mfg. Co 
number of individual tubes, and also with 
new metal armor protection. 211 Testing Instruments — Bull 
. t 19-58, 16 , features ¢ ’s ele 
You can pay more but you can’t buy better, pa : ete ee - 
a der . ’ rical testing instruments, including ohm 
longer-lasting instrument line harness than Dekoron meters, ground testers, dielectric test sets 
America’s Premier Instrument Tubing Line. motor rotation tester, cable fault locating 
AA-8386 equipment, transiormer turn ratio test 


TYPE FB sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos and descriptions of each type, covering 

FOR FIRE AND IMPACT RESISTANCE chief features. James G. Biddle Co 


| ' 
‘\ ” 
\ wie VALVES, TRAPS AND PIPING 
PROTECTO-PAC 
" — 212 Boiler Blow Off Valves — Bull: 


tin E-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, \ 
valves and duplex units specifically de 

signed for boiler blow-off service Include ~ 
dimensions. Everlasting Valve Co 





FIRE RESISTANCE 

of copper tube bundles ls 213 > Industrial Valves — Condensed 

superior up to 1900°F; less pronounced Catalog 105, 28 pp, contains data on valves 
from 1900° to 2500°F. Above 2500° for a wide variety of applications. Includes 
Protecto-Pac Type FB is superior dimensions and illustrations, describing 

to copper tube bundle. non-return (stop-check) valves, globe and 

angle stop valves, pressure seal design, 

angle univaives and small size globe valves 

designed for chain or extension operation 


TYPE f in vertical lines. kdward Valves, Ine 
FOR UNDERGROUND BURIAL SOO. Peta Peete, Temes 


company’s high temperature and high 
pressure valves for service in steam power 
plants and related installations. Cutaway 
views illustrating design and construction 
features are included, as well as tempera- 
ture-pressure ratings table, selection chart, 
dimensions, weights. Yarnall-Waring Co 





215 Butterfly Valve Manual — 
Forty-pp Catalog B-2 is designed to help 
power engineers select valve types, under- 
NO “CORKSCREW” effect, cs NEW IMPROVED INSULATION DEKORON PROTECTO-PAC stand their characteristics, and determine 
with twisted tubes, because is composed of two wraps of Type FB or Type B can be sup- space requirements. It includes such useful 
tubes lie straight in bundle to asbestos tape bonded to back- plied with 24 gauge galvanized data as: pressure drop and flow tables, 
give faster, neater individual ing of Mylar® for maximum _ steel armor of modified square- conversion tables, theory and application, 
tube take-ofts. protection. lock construction with cord pack- recommended materials, and describes 

ing for maximum strength and rubber seat butterfly valves from 4 in 

flexibility. diam up, for handling liquids and gases 

The Henry Pratt Co. 


216 Choosing the Right Valve — 

e Presenting valve selection as a matter of 

products QUALITY + RESEARCH + SERVICE matching the valve’s service character- 

istics with service requirements of the job, 

this practical 20-pp hooklet explains and 

illustrates basic design features of gate, 

SAMUEL MOORE & COMPANY * DEKORON PRODUCTS DIVISION * MANTUA. OHIO globe and check valves. It tells, in non- 
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technical language, how each of these valve 
types works, and where it is suited for use. 
Disc, stem connection, bonnet and bonnet- 
joint characteristics covered. Crane Co. 


217 Industrial Valves — Bulletin 
507V illustrates and describes company’s 
line of industrial valves for control of air, 
gas, liquids and solids. Features photos and 
descriptive detail on a variety of valves, 
including butterfly valves, wafer butterfly 
valves, treaded butterfiy valves, slide 
valves, check valves, proportioning valves 


and others. W. S. Rockwell Co. 


218 Water Hammer Control — 
Cause, effect and control of water hamme1 
in piping systems is the subject of 8-pp 
Bulletin WH 851. Photos, drawings and 
curves supplement text, and tests data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol. The Williams Gauge Co., Inc 


219 Regulating Valves — bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
the valves, particularly the ‘‘flow line” 
contoured-body engineered for high capac- 
ity at low pressure drop. Leslie Co 


220 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all valve 
wheels. Babbitt Steam Specialty Co 


222 = industrial Expansion Joints - 

Advantages of company’s line of industria! 
expansion joints designed for rugged tem- 
perature and pressure extremes are detailed 
in this illustrated brochure. Typical ap- 
plications are pictured. Solar Aircraft Co 


223 Steam Trap — Bulletin 257-B 
describes a steam trap which uses the 
kinetic energy of steam to close the valve 
Features of trap are detailed, and dimen- 
sional data and specifications are included 


Sarco Co., Inc 


224 Steam Trap Book — Catalog J, 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-stee! 
and forged steel mverted bucket steam 
traps, compound steam traps and _ ball 
float air and air relief traps; a handbook 
section explaining how to calculate con- 
densate loads and select traps for all classes 
of equipment; a maintenance section ex- 
plaining trap installation, as well as repair. 
Armstrong Machine Works. 


225 Steam Traps — Quick Flex ther- 
mostatic steam traps for outdoor and non- 
freeze service are described in Bulletin 
257. Itemizes typical uses for these traps 
Specifications and capacities are given in 
tabular form, accompanied by dimensional 
drawings. Diagram shows recommended 
installation. The V. D. Anderson Co. 


226 Materials for Main Steam 
Piping — Entitled “The Plastic Ductility 
of Austentic Piping Containing Welded 
Joints At 1200 F,” this 16-pp bulletin deals 
with an investigation into the problem of 
selection of materials for main steam pip- 
ing. Gives stress rupture characteristics of 
type 316 and 347 stainless steel piping 
adjacent to welded joints. Pittsburgh 
Piping and Equipment Co. 


227 Flexible Hose, Bellows — Six- 
teen-pp Catalog 156 describes applications 
and use of flexible metal hose and bellows. 
Engineering specifications and sizes, pres- 
sure ratings, materials and fitting attach- 
ments are included. Detailed drawings and 
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CHECK Ze 


Hdvanlager of 
GOODALL Rubber 
EXPANSION JOINTS 


Goodall Expansion Joints have not only the advan- 
tages stemming from the natural characteristics of 
rubber for all types of installations, but, what's more 
important, they have back of them Goodall's engi- 
neering skill, manufacturing experience and reputa- 
tion for quality that give added assurance of excep- 
tional service under all conditions. 








Y EASIER TO INSTALL... 


Goodall Rubber Expansion Joints 
are quickly, easily installed on new 
construction or as replacements. They 
are light in weight to facilitate han- 
dling, with short face-to-face dimen- 
sions for easier application where 
space is limited. Retaining rings are 
quickly aligned and bolted. No gas- 
kets are required. 


Y RESPONSIVE TO MINIMUM PRESSURE... 


With Goodall Rubber Expansion Joints only the slightest pressure is required 
to create movement in any direction. Result—stress on metal pipe or other 
member is eliminated or, at most, reduced to an absolute minimum. 


YT MANY SIZES...HIGH WORKING PRESSURES... 


Goodall Rubber Expansion Joints are available in sizes from %" to 96" 
1.D., in all required styles and constructions. Working pressures range up 
to 125 P.S.l. for Pressure Joints, and to 90 P.S.I. for Vacuum-Pressure 
Joints, depending on size. 


YW LONGER SERVICE LIFE... 


Goodall Rubber Expansion Joints last longer in service because of inherent 
characteristics of the material from which they are made. There is no 
embrittlement... continuous movement (flexing) actually keeps the rubber 
joint “alive”. There is no corrosion or electrolysis. Resistance to abrasion is 
exceptionally high. Replacement costs are lower. 


“ff it’s GOODALL, it MUST be Good” 


Contact Our Nearest Branch or Write for Catalog 


X AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Ribber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
IN CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 


G 
Standard of Quality—Since 1870 of HOSE + BELTING - FOOTWEAR + CLOTHING 
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PERFORMANCE-PROVED 


FOR 5O Years 


i NESTS 


Coal 4s split..: 


«+e not crushed 


More than a half-century of experience has resulted in 
consistent improvement in American crushers, yet the rolling 
ring principle (patented in 1908) still remains the most effi- 
cient. Hundreds of “cost of operations” reports from Ameri- 
can users prove this fact. 


Let American’s engineers analyze your requirements. 
Write for literature; state your tonnage. No obligation. 
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for heavy duty service 


Wafer valve with air motor oper- 
ator. Right —rubber-lined wafer 
valve with hand wheel control. 


Compact, space-saving butterfly valves for 
dependable throttling and wedge-tight shut-off 
of air, gas, liquids and semi-solids at differen- 
tial pressure to 150 psi and temperatures from 
minus 50° to plus 600°F. and higher. Manual 
or automatic operators. Standard sizes to 36” 
and larger special sizes. Write for Bulletin 580. 


YW.S.ROCKWELL COMPANY 
29048 ELIOT STREET * FAIRFIELD. CONN 


sles Representotives in P ; tie 
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pictures facilitate specification of individ- 
ual applications. Flexonics Corp. 


228 insulated Piping — Bulletin 
57-1, 24 pp, on prefabricated insulated 
piping systems, shows typical uses for 
Hel-cor pipe units for underground or over- 
head pipe systems. Also describes Utilidor 
conduits for protection of underground 
utility services. Sample specifications are 
given, along with conduit sizing charts 
Ric-wiL, Ine. 


229 Swing Joints — Light-pp Cata- 
log 400-A describes a line of ball bearing 
type swing joints specifically designed for 
loading and unloading lines handling oils 
and gasoline, gas and many chegnicals. Di- 
mensions and specifications are included 
applications detailed. Barco Mfg. Co 


PUMPS, PUMPING 


230 For Abusive Pumping Jobs — 
This Pump Selector covers centrifugal 
pumps for wide industrial use and espe- 
cially adapted to handling ashes, abrasive 
mixtures, slurries, hot and corrosive liq- 
uids. It describes several basic types: a 
horizontal shaft, single-stage side suction 
pump; a horizontal shaft, single-stage 
rear-entrance automatic priming pump 
vertical shaft pumps with standard, over- 
head and quill bearings for wet pit appli- 
cations. Nagle Pumps 


231 Non-Clog Pumps — Bulletin 
121MV features Mono-Vane single passage 
impeller pumps designed for handling 
heavy settleable solids, long stringy solids, 
effluent etc. Both horizontal and vertical 
types are presented along with specifica- 
tions. Mono-Vane impeller is described in 
detail, and various models of the pumps 
are pictured. Aurora Pump Div., The New 
York Air Brake Co. 


232 Controlled Volume Pumps — 
Bulletin 953, 24 pp, describes and illus- 
trates use of controlled volume pumps in 
industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
testing systems are presented through text 
and diagrams; and an analysis of boiler 
water treating systems, cooling: “wate: 
treating included. Milton Roy Co. 


PACKINGS, SEALS 


233 Mechanical Packings — Cata- 
log P-210C contains 40 pp of detailed in- 
formation on company’s fine of mechanical 
packings and gasket materials. It contains 
Ulustrations, descriptions, complete service 
recommendations and specification charts 
Raybestos-Manhattan, Inc 


234 Mechanical Packings — Fea- 
tured in 24-pp Catalog 56 are several re- 
cent packing developments including the 
multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-cross braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
The Belmont Packing & Rubber Co. 


235 Sheet Packings — Eight-pp il- 
lustrated Bulletin P-238 gives detailed 
specifications, engineering, application and 
testing data on industrial sheet packings 
Nineteen varieties covered are fabricated 
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from asbestos, rubber, Neoprene, silicone, 
fiber, Teflon, other materials, covering a 
range of services. Crane Packing Co 


MECHANICAL POWER 
TRANSMISSION 


236 Sprockets, Couplings — Bulle- 
tin A-644B, 32-pp, contains full descrip- 
tion, including engineering drawings, in- 
stallation photographs, prices, selection 
data and advantages of this company’s 
line of roller chain sprockets, chain, and 
chain couplings. All feature Taper-Lock 
bushings for mounting easily and securely 
on shafts. Dodge Mfg. Corp 


237. Self-Aligning Couplings — 
Featured in this illustrated bulletin are 
company’s self-aligning forged steel cou- 
plings designed to transmit maximum 
torque indefinitely. A cutaway view show- 
ing component features and tables of rat- 
ings are included. Koppers Co., Inc 


238 Controlled Speed Systems — 
Kight-pp Booklet F-1952 describes typi- 
cal installations for controlled automatic 
variable speed systems, including con- 
trol of liquid level, pressure, rewind 
tension, speed sensitivity, load, position 
or link synchronization, temperature, 
multiple drive conveyors, wide range 
speed, others. Provides information on 
determining preliminary planning and 
obtaining maximum operating efficiency 
U.S. Electrical Motors Inc 


239 Power Transmission Equip- 
ment — Bulletin 7900-BIP, 12 pp, is 
designed as a general catalog on mechani- 
cal power transmission equipment. Con- 
tains selection charts for heavy duty QD 
sheaves, light weight and QD Junior 
sheaves, V-belts, and variable speed 
drives, including all-speed drives, motor 
drives, and pulleys. Worthington Corp. 


BOILERS, GENERATORS 
241 Fire Tube Boilers — This 12-pp 


catalog describes Superior Compact pack- 
iged boilers in capacities from 20 to 200 
bhp. Interesting arrangement of text, illus- 
tration and color is used to explain many 
features of the units. Gives complete data 
ind dimensions for boilers designed for 
firing oil or gas or both. Superior Combus- 
tion Industries, Inc 


242 Package Boilers — This 12-pp 
hooklet on package steam generators de- 
scribes the formulas behind all package 
steam generators, and illustrates how in- 
stallation of a package steam generator can 
raise steam capacity in an existing boiler 
room. Cyclotherm Div., National-U. S 
Radiator Corp. 


243 Steam Generators — Bulletin 
55-1, 22-pp, describes company’s products 
ind services, including not only steam gen- 
erators but also custom metal fabrication. 
There are many photos of boilers in various 
stages of assembly. Engineering drawings 
of boilers producing up to 500,000 |b of 
steam per hr on standard fuels are included, 
as well as illustrations of units for waste 
heat application and those designed to 
utilize refuse for fuels wood chips, cof- 
fee grounds. The Wickes Boiler Co 


244 Packaged Steam Generator — 
Advantages of company’s baffleless, pres- 
surized two-drum water tube packaged 
units are detailed in 12-pp Catalog SB-59. 
Features of the completely integrated gen- 
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IMPULSE CABLE 


EQUIPMENT 


...for locating cable 
faults by impulse 
tracer method 


...for D-C proof testing 


This instrument consists of a high 
voltage d-c impulse transmitter with 
pickup coil and pointer-indicating 
detector. Designed primarily for 
locating faults on lead-covered cable 
installed in ducts, this equipment 
has applications also on aerial and 
buried cable, and has proved highly 
effective in utility and industrial 
sery ice. 

The transmitters require only 
600 va input power at 115 v, 60 eps 
supply voltage and therefore can be 
connected to 
MODEL 3-2 FAULT 
LOCATOR 


Transmitter and output voltage up 


a lighting system. 


to 25 kv—Discharge capacitance 


1.65 muf. Provided with three- 
range milliammeter for measuring 
insulation current when proof test- 


ing cable or other insulation. For 






use on cable up to 15 kv rating. 


MODEL 4-2 FAULT 
LOCATOR 

Transmitter output voltage up to 
15 kv—Discharge capacitance 2 
muf. For use on cable up to 5 
kv rating. 

MODEL 5-2 FAULT 
LOCATOR 

Transmitter output voltage 5 kv— 
Discharge capacitance 16 muf. For 
use on cable up to | kv rating. All 
fault locators can be used on cable 
with higher voltage rating if fault 


conditions are favorable. 


WRITE 
FOR 
BULLETIN 


65-PE 


B-811 


JAMES G. BIDDLE Co. 


* ELECTRICAL TESTING INSTR 


“SPEED MEASURING 


* LABORATORY rg SCIENTIFIC 


UMENTS 


INSTRUMENTS 


1316 ARCH STREET 
PHILADELPHIA 7, PA 


| 
| 
| 
| 


EQUIPMENT 
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ONLY 


ENCO 


BAFFLES 


give you all these 


COST CUTTING 
FEATURES 








These important fuel-saving main- 
tenance-reducing features are ob- 
tainable with Enco boiler baffles— 
and only with Enco baffles. 
+ Streamlined gas flew 
+ Uniform gas flew 
> Elimination of bottlenecks 
+ Reduced draft losses 
Higher heat transfer 
Cleaner heating surfaces 
Less use of soot blower 
Special provision for expansion 
Easy tube replacement 
Adaptable to any water-ivbe 
boiler, fired by any fuel 
Each application is designed on the 
basis of more than a quarter cen- 
tury of experience in this special- 
ized branch of power engineering. 
Installations are made by skilled 
mechanics. 


THE ENGINEER CO. 


75 WEST STREET, NEW YORK 6, N.Y. 


tn Coneda: Rock Utilities Lid., 80 Jeon Talon Si. W., 
Montreal, P. Q. «c-s08 
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erating plant, which requires no field pip- 
ing, wiring, brickwork or special founda- 
tion, are shown on cutaway illustration. 
Erie City Iron Works 


245 Steam Generators — Twelve- 
pp Bulletin PSG-2 contains design and 
construction details on company’s package 
unit steam generator a vertical, bent 
tube, longitudinally fired water tube boiler 
Capacities, dimensions and weights are 
tabulated and drawings, diagrams and 
photos showing fabricating methods in- 
cluded. Henry Vogt Machine Co 


246 Boilers for Many Services — 
This general product data catalog in loose- 
leaf notebook form contains detailed litera- 
ture on company’s line of boilers for heat- 
ing, power and process steam. It contains 
separate data sheets for each product, in- 
cluding high pressure boilers, low pressure 
boilers, boiler-burner units, water-tube 
boilers, water heating equipment and 
others. In addition to photos and diagrams 
illustrating design and operation features, 
it provides tabulated engineering data 
Kewanee Boiler Div., American-Standard 


247 Self-Contained Boilers — Bul- 
letin AD-162, 8 pp, describes company’s 
complete line of self-contained boilers for 
heating and processing steam or hot wate 
Design features and advantages are de- 
tailed and a cutaway view showing flow 
of air in the forced draft system is in- 
cluded. Cleaver-Brooks Co 


248 Integral-Furnace Unit — Bul- 
letin G-94 describes the Type PFI in- 
tegral-furnace boiler, a pressurized-furnace 
oil- and gas-fired steam generator for 
power, process or heating loads requiring 
steam capacities to 400,000 lb-hr. at pres- 
sures to 1150 psi and temperatures to 900 
F. Includes information on membrane 
wall, integral combustion air duct and 
yreassembled boiler components. The 


3abcock & Wilcox Co 


TUBING AND ACCESSORIES 


249 Heat Exchanger Tubing — 
Cited in this 30-pp catalog are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes appli- 
cations of this tubing in various instances 
where unusual water conditions, as to pol- 
lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co., Inc 





Postage-free cards for ordering 
catalogs are on page 106. You 
may also use the cards to order 
literature mentioned in the ads. 





PRESSURE 
CLEAN OUT 

















250 Tubes and Plates — Publication 
B-2, 46 pp, covers the subject of tubes and 
plates for condensers and heat exchangers 
Fields of application and particular prob- 
lems encountered in each are described 
Information on condenser tube alloys, 
plates for tube sheets and baffles, manu- 
facturing methods, installation, opera- 
tional factors affecting tube life, corrosion 
factors in condenser tube service is pre- 
sented. A section of physical properties and 
data included. The American Brass Co 


251 Tube Expanders, Cutters — 
Catalog 81, 32 pp, contains specifications 


Asbestos-Packed Cast Iron Construction 
Double Crossbar, Hinge and Handwheel Design 
Right or Left Hinge 


Available with Double Locking Device to 
prevent accidental locking from outside only 


Assures Maximun Strength, Efficiency and 
Economy for every High Pressure Application 


IMMEDIATE DELIVERY IN SIZES 
FROM 15” x 18” to 24” x 36” 


FROM $95.00 to $275.00 each 


CONNERY 
CONSTRUCTION COMPANY 


STEEL PLATE CONSTRUCTION 
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SEND FOR THIS 


MANUAL on 


INSULATION 
TESTING 


Cables 
of Wiring 
Motors 


Transformers 
Capacitors 
Appliances 


Yours... for better maintenance 
and production testing. 

ALL PURPOSE TESTER 
Direct reading megohms, ohms and 
voltage scales. Self-powered, accu- 
rate, no leveling or cranking. Write 
for your copy of this practical man- 


val. 
6) visroresr® 


Model 201 ... Measures £) 


to 200 megohms at S00V- 
DC test potential, also 2000 
ohm scale. AC and DC volts 
ranges 0-150/300/600. 
Only $136.50. Send for 
bulletin listing all VIBRO- 
TEST models. 

2-35.3 

ASSOCIATED RESEARCH 


3784 W. BELMONT AVE., CHICAGO, ILL. 
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ol company’s line of tube cutters and ex- 
panders for fire tube and water tube boil- 
ers, condensers-coolers, heat transfer units, 
refinery still tubes, others. Also gives neces- 
sary information on operating accessories 
Many excellent demonstrations of product 
ipplication are included among the 300 
illustrations provided, as well as tables of 
sizes. The Gustav Wiedeke Co 


252 Electric Tube Cleaners Bul- 
letin £107 describes advantages and appli- 
cations of company’s electric tube cleaners 
for boilers, condensers, evaporators, and 
heat-exchangers, Tables are included gI1v- 
ing complete specification details. Elliott 
Co.-Roto Plant, Div. of Carrier Corp 


253 Tube Expanders — Catalog 88, 
119 pp, is full of detailed information 
thout tube expanders and associated tools 
used for tube rolling. Profusely illustrated, 
catalog provides information relative to 
boilers, condensers, evaporators or miscel- 
laneous heat exchangers. Special sections 
ire devoted to expanders, accessories, 
measuring instruments, rollers, extensions 
ind drives. Mach type of equipment is 
described, application and engineering 
data included. Thomas C. Wilson, In 


254 Tube Expansion Control 

Bulletin 64 describes a tube expansion 
control which automatically controls ex- 
pansion by accurate measurement of 
torque. Advantages are detailed and speci- 
fication data furnished. Airetool Mfg. Co 


FUEL BURNING EQUIPMENT 


255 Steam Atomizing Oil Burners 
-Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
suxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces where steam or compressed air 
is available for atomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Inc 


256 For Burning Refuse Fuel — 
This 8-pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
construction features of various compo- 
nents. Riley Stoker Corp 


257 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between quantity 
of oil burned, boiler capacity oma air re- 
quired for combustion. The Engineer Co 


WATER CONDITONING 


259 Handbook on Demineralizing 
—Comprehensive 40-pp Bulletin 5800 
compares various methods of water treat- 
ment, indicating the comparison between 
demineralizers and evaporators. It dis- 
cusses the characteristics of the various 
types of available cation and anion ex- 
change materials and offers data on operat- 
ing costs of demineralizing. It tells when to 
use two-bed, three-bed, four-bed, mixed or 
mono-bed demineralizers. It also indicates 
when decarbonators or vacuum deserators 
should be installed. Cochrane Corp 


260 Demineralization Data — Bul- 
letin WC-I11A, 32 pp, is company’s re- 
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AIRETOOL 


TUBE EXPANSION 
CONTROLS 


roll tubes 
faster... 
with uniform 
accuracy! 


In Airetool automatic tube expansion controls, precise electrical “feel” 
replaces inexact manual “feel” and human error! This assures uniformly 
accurate tube rolling at a high rate of production . . . even with semi- 
skilled crews. For example, a coppersmithing company rolled-in 850 four 
inch OD, 13 gage copper tubes in 5 hours — one every 20 seconds — using 
Airetool’s automatic tube expansion system. 


Control No. 113-15 rolls tube sizes 42” to 21”. 
Supplied with any combination of 3 sizes of elec- 
tric motors. Produces tight, strong tube joints, 
stops distortion or breakage of tube sheet liga- 
ments. 

Control No. 103-5 designed for tube sizes 44” to 
7%”. 3 motor sizes available. Maintains precise 
expansion dimension desired every time. Unaf- 
fected by normal tube sheet hole size or tube 
variations. 


” 


ELECTRICAL SYSTEM 


Airetrol 

Model 1000 combines complete con- 
trol system and powerful pneumatic motor in 
a single tool. Finger-tip expansion adjustment 
accurate within .001”. For 4%” to 1%” tubes. 


A pioneer in the tube expansion field, Airetool has con- 
ducted much basic research in the art of tube rolling. The 
results of this research are available to you, without obli- 


PNEUMATIC gation, through experienced Airetool representatives. Or, 
SYSTEM write for Airetool’s Tube Expansion Control Fact Sheets. 





BRANCH OFFICES: New York Chicago 
Tulsa, Philadelphia, Houston, Baton 
Rouge 


REPRESENTATIVES in principal cities of 
U.S.A., Canada, Mexico, South Amer 
ica, Engiand, Puerto Rico, Italy, Ja 
pan, Hawaii 


EUROPEAN PLANT: Viaardingen, The Neth- 
erlands. 





CANADIAN PLANT: 37 Spalding Drive, 
Brantford. Ontario. 
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vised booklet on demineralization (ion ex 
change). In addition to basic sections on 
pplication of demineralizers, principles of 
operation and chemistry of ion exchange 
this bulletin includes detailed in- 
formation and charts on design and mate- 

rials of construction. Includes comparison 
charts on multi-bed, mixed-bed and scav- 
enger or polishing demineralizers. Detailed 
lavouts of each type of system are pro- 
vided. Graver Water Conditioning Co 


resins, 





When ordering catalogs, allow 
time for us to relay your requests 
to the manufacturers—and for 
them to mail out copies. Remem- 
ber, manufacturers are often 
swamped with catalog requests. 











261 Evaluating Steam Purity — 
Technical Paper 135, entitled “‘Condu 
tivity vs Sodium by Flame Spectrophotom- 
etry In Steam-Purity Studies,”’ discusses 
results of laboratory and plant work to 
indicate that sodium is extremely valuable 
in evaluating steam purity. Performance 
curves are included in the paper. Betz 
Laboratories, In« 


262 Boiler Water Treatment — 
Chemical reduction of oxygen in boiler 
feedwater with hydrazine is the subject of 
10-pp Bulletin BW-7. Economy and opera- 
tion, handling of the Deoxy-Sol, methods 
of anaylsis and other details are covered 
\ bibliography lists supplementary read- 
ing. Fairmont Chemical Co., Inc 


263 Cooling System Treatment — 
Bulletin Cl describes advantages of com- 


Safe Operation 
of Overhead 


Valves 


with a 


Adjustable 
SPROCKET RIM 
with Chain Guide 


Simplifies pipe layout 

Fits any size valve wheel 

Easy to install and operate 

Operates any valve from plant 
oor 

Time and money saving fixture 
No maintenance, first cost only 

cost 

Packed, completely assembled, 

one to o carton 

Hot galvanized, rust-proof 

chain available for all sizes 

Easy to follow instructions 
with each unit 

Your supplier carries complete 

stocks 

Write for new descriptive cat- 

clog sheet and prices 





pany’s treatment for cooling tower systems 
with synergised polyphosphates. Details 
of the system are fully covered. National 
Aluminate Corp 


264 Mixed-Bed De-lonizers — Prac- 
tical equipment for mixed-bed de-ioniza- 
tion of flow rates of 5 gph to 5000 gpm is 
described in this 8-pp bulletin. Advantages 
of construction and design are detailed, as 
well as mechanical features, installation 
operation. Illinois Water Treatment Co 


265 Corrosion Inhibitor — Bulletin 
$20-12-9 describes manufacturer’s Com- 
position TG, a sodium-zine hexametaphos- 
phate corrosion inhibitor for water sys- 
tems, stressing its superiority in controlling 
corrosion in ws ater mains and cooling 
equipment. Provides comparative graphs 
showing flow coefficients, rate of film for- 
mation as determined by weight loss and 
current flow, and schematic drawings of 
feeding methods. Calgon Co., Hagan 
Chemicals & Controls, Inc 


266 pH and Chlorine Control 
The 13th (1957) edition of company’s 
handbook, ‘‘Modern pH and Chlorine Con- 
trol,”’ 100-pp, incorporating theory and 
practice of colorimetric analysis, serves as 
a reference for quantitative determination 
of pH, chlorine, phosphate, nitrate, sulfate, 
hardness and other tests. Slide compara- 
tors and complete test kits are illustrated 
In addition to standard pH determina- 
tions, methods are outlined for quantita- 
tive analyses of phosphate, calcium mag- 
nesium, silica nitrate hardness. Available 
to qualified power engineers, please state 
your job title. W. A. Taylor Co 


267 Feedwater Heaters — ‘ )pen- 
Coil, tray-type feedwater heaters and puri- 
fiers of both deaerating and nondeaerating 


type are presented in 12-pp Bulletin 117-A. 
Construction and operational features of 
the heaters are explained and illustrated, 
and more than a dozen available models 
are pictured along with application sug- 
gestions. They cover capacities from 3000 
to 300,000 lb per hour. Stickle Steam 
Specialties Co. 


268 Consulting Service — Advan- 
tages of company’s consulting service are 
detailed in 8-pp Bulletin 5006-A. How the 
service is qualified to solve problems con- 
cerning scale and corrosion control in 
boilers, cooling systems, and process waters 
is discussed. Dearborn Chemical Co 


LUBRICATION 


269 Versatile Industrial Oil — De- 
scribed in 20-pP Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hycraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available, 
uses, properties. Standard Oil Co. (Ind 


270 Lithium Greases — This prod- 
uct information bulletin presents manu- 
facturer’s six Litholine industrial greases, 
stressing industry advantages offered by 
these multi-purpose greases. Gives prop- 
erties of the greases, general application 
and performance characteristics and in- 
cludes test data. Sinclair Refining Co. 


271 > Lubricants — Specification, 
Classification — Vital information on se- 
lection of lubricants is presented in 10-pp 
Vol. 41, No. 4 of “Lubrication.’’ Covers 
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4 BABBITT SQUARE, NEW BEDFORD, MASS., USA. 
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= 5 ie Se mt. wt 
C-5’s exclusive colloidal cop- 
per formula separates mating 
metal threads and surfaces with 
cushioning, protective copper plat- 
ing. C-5 prevents galvanic action 
and eliminates pitting even when 


has CONVINCED thousands 
“send for YOUR FREE 


“TEST CAN” of C-5 “hi-temp” 
ANTI-SEIZE THREAD COMPOUND! 


For use wherever threaded con- 
nections are subjected up to 
1800 °F. temperatures such as boil- 
er, manhole, face plate studs, cylinder 
heads, and manifold studs or flange 
bolts on high temp steam lines and 
pumps 


Try C-5 and see why manufac- 
turers, refiners and power producers 
have made it a part of their regular 
preventative maintenance program 


¥ Ends Seizing and Galling even up to 1800°F. 
¥ Reduces Wrench Torque 

¥ Ends Stud Breakage 

¥ Permits Repeated Re-use 

¥ Speeds A ly and Dis bi 

¥ Protects Stainless Steel at all Temperatures 


RE, i : 
dissimilar metals join. On mating 
metal surfaces, C-5 saves gaskets 
and countless man hours. 
WRITE TODAY. .. For Your FREE Test 
Sample Can of C-5. 
FELT PRODUCTS MFG. CO. 
Dept. 76, P. O. Box 8608 
CHICAGO 80, ILL. 
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such items as periormance specihe ations, 
initial suitability of lubricants, quality of 
lubricant, effeet of lubricant on produc- 
tion, effect on maintenance, effect on 
power, effect on cost, and features a look 
to the future. The Texas Co 


COAL AND ASH HANDLING 
272 Improved Crushers — Bulletin 


12-C, 16-pp, describes company’s line of 
crushers for reducing coal, coke, glass 
cullet, gypsum, lime, metal turning, sugar, 
sulphur and similar lump materials. Cov- 
ers Knittel ring type crushers, two-stage 
double-roll crushers, single-roll crushers, 
and double-roll crushers. Photos, dimen- 
sional drawings and full specifications aré 
included. Stephens-Adamson Mfg. Co 


273 Coal Crusher — Company’s W¢ 
ind WS series rolling ring coal crushers 
are described in Bulletin 154. Emphasizes 
special construction elements that mean 
greater coal reduction at lower operating 
costs. Cross section illustration shows both 
feeding and crushing action incorporated 
and tables give capacities, speeds, and di- 
mensions. American Pulverizer Co 


274 Spreader Stoker — Advantages 
and features of company’s continuous ash 
discharge spreader stoker are detailed in 
24-pp Bulletin 40. Illustrates and describes 
operation details, and includes diagram- 
matically illustrated specifications, sche- 
matic diagrams showing installations with 
various types of boilers, and photos ol 
typical installations. Detroit Stoker Co 


275 Why Stainless-Clad Steel — 
Advantages of stainless-clad steel for coal 
handling equipment are detailed in this 
16-pp bulletin. Photo-stories of typical ap- 
plications in hoppers, chutes, bunker 
noses, pipes and spreaders ire included 
Lukens Steel Co 


REFRACTORIES, INSULATIONS 


276 Refractory Cement — Heavy 
duty brick bonding and patching mortar 
is described in this 8-pp illustrated color 
folder. Includes success stories concerning 
the product’s application in high tempera- 
ture work and in the protection of equip- 
ment against slag, fly ash and gases. Re- 
fractory and Insulation Corp 


277 Refractory Mortar — This is a 
24-pp manual covering the use of Lumnite 
calcium-aluminate cement as a mortar 
mix for gun-applied linings in power plant, 
refinery and metalworking equipment. In- 
cludes data on mortar preparation, placing 
procedures, curing; also general instruc- 
tions, and information on use of Lumnite 
cement as & masonry mortar for laving 
brick. Universal Atlas Cement Co 


278 Pipe Insulation — This 40-pp 
catalog was designed as a reference guide 
to company’s pipe insulation, presenting a 
new way to specify proper thickness for 
pipe insulation, based in the “J’’ factor. 
This special index eliminates complicated 


WHERE A 
TIGHT SEAL 


IS DIFFICULT 





SCIENTIFIC 
DESIGN IS 


A MUST 


R/M_PROVIDES 





PRECISION 


MOLDING 


VEE-FLEX IS 





ONE OF THE 


7_ BASIC TYPES 





PACKING CLINIC 





GIVES FULL 


DETAILS 


It is increasingly difficult 
to get a tight seal without 
undue friction, under the 
extremes of heat and pres 
sure common in today’s 
industry. 


R/M Vee-Flex® Packing 
Rings can withstand the 
high pressures and tem- 
peratures that meet your 
specific need. Unique de- 
sign seals in pressure, re- 
duces friction. 


Precision molding means 
more accurate fit. Thor- 
ough penetration of com- 
pound gives better pres- 
sure resistance, longer wear. 


Big 7 Packings give custom- 
built performance in 95% 
of your packing applica 
tions, eliminate stocking 
problems, lower mainte 
nance costs, cut downtime, 
permit preventive main- 
tenance. They are sold 
only through authorized 
R/M_ distributors. 


Color movie is part of 
R/M Packing Clinic. 
Learn how three or four 
R/M Big 7 Packing Types 
may meet 95% of your 
needs. Ask your author 
ized R/M distributor for 
a showing! 





BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


computation formerly required to deter- 
mine economical thicknesses. The book 
also features detailed drawings that show 
how single-layer insulation is applied to 
various vertical and horizontal expansion 
joints as well as to pipe bends, flanges, 
fittings. Union Asbestos & Rubber Co. 








279 Underground Pipe Insulation RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber ¢ Engineered Plastics 
—This illustrated bulletin discusses the Sintered Metal Products Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings 
problems of underground pipe insulation Brake Blocks « Clutch Facings « Industrial Adhesives « Laundry Pads and Covers Bowling Balls 
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NEW PACKAGED 
Continuous Blowdown 


SYSTEM 


Madden Package Heat Recovery Systems are 
designed with the Operating Engineer in mind 
(nee the blowdown water leaves the boiler, it 
travels in only one direction down. The 
result is no mud traps, no clogging and CLEAN- 
ING IS ELIMINATED 

Accurate, wide range flow control with the Mad 
len Orifice Meter. The heart of this device, the 
Orifice Plate, is GUARANTEED FOR TEN 
YEARS against cutting, wire drawing or any 
other distortion. The amount of blowdown be- 
comes a definite and known quantity. Four 
different Orifice Plates, each with 17 orifices, are 
ivailable to meet varying requirements 

The NEW Madden Balanced Pressure Float 
Valve located in the flash tank is constructed 
with a stainless steel mechanism, including the 
float ball This valve allows the correct flow of 
blowdown water to escape at all times to the 
heat exchanger tubes, thereby providing a flush- 
ng action. Only Madden provides SELF FLUSH- 
ING and GRAVITY FLOW 

Boiler capacity usually expands in proportion to 
factory capacity and the Madden System also 
has this ability to grow but without the addition 
of new units. ONE HEAT RECOVERY SY3- 
TEM CAN BE OPERATED WITH AS LIT- 
TLE AS ONE BOILER AND AS MANY AS 
SIX! Top efficiency can be expected through its 
complete capacity range 





The System is sold and shipped as pictured 
Standard accessories include a gauge panel, 
pressure relief valve, manifold, gauge glass set 
and a hand hole in the flash tank for easy FOR COMPLETE INFORMATION 
access to the float valve. There is nothing 


more to purchase, construct or install. Connect the piping in a brand new bulletin, send in the coupon below or contact 


sur nearest Representative 
and you immediately begin to receive dividends. Addi- vite 
tional boiler horsepower and lower boiler maintenance are 


only at smal! portion of the ach tntages of the New Madden tee te tee tee  eeeE ee e fT 


Heat Recovery System 











The MADDEN Corporation 


Dept. HR 

1345 Jarvis Avenue 

Chicago 26, Illinois 

Please send me a copy of your catalog on the New Madden Heat 


tecovery Systems 
Vame Title 


Company 
MADDEN GAUGE PANEL shows conditions of 
system and provides factors for easy calculation o 
B.T.U. savings 


{ ddre SS 


( ‘ul / State 
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und explains how company’s insulation for 
hot underground pipes overcomes them 
On-the-job photos illustrate ease of appli- 
cation; brief technical data are also in- 
cluded. American Gilsonite Co 


280 Pipe Insulation — Featured in 
brochure J-432 is a lightweight, flexible, 
one-piece pipe Insulation composed of in- 
ombustible, moisture-resistant mineral 
wool fibers, bonded with a phenolic resin 
ind molded into 6-ft long sections. Char- 
wteristics of the material are described 
ind a table of recommended thicknesses 
included. Baldwin-Hill Co 


OTHER EQUIPMENT 
281 Product Guide — Manufactur- 


ing facilities for company’s line of steam 
turbines, turbine generators, ship propul- 
sion units, feed pumps, centrifugal com- 
pressors, blowers, centrifugal pumps, re- 
duction gear, and other products are 
described in this profusely illustrated 
0-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co. 


282 insulated Stack — This illus 
trated folder on company ’s pre-cast insu- 
lated stack contains complete product 
information, including advantages and 
description, specifications, suggested in- 
stallation methods. Van-Packer Corp 


283 Steel Plate Construction— 
Pictured and described in this 20-pp bulle- 
tin are some of the steps in the fabrication 
of steel plate into boiler breechings, cas- 
ings, duct work, stacks and special shapes, 
from initial design stage to final erection at 
plant site. The bulletin is generously illus- 
trated with photos of typical plants utiliz- 
ing these fabrications. They cover a wide 
range of industries, including paper, petrol- 
eum, steel, as well as utilities. Conner) 
Construction Co 


284 Preheating Combustion Air — 
his well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in fluc 
gases to preheat incoming combustion air 
Also covers increased boiler output, ability 
to use lower grade fuels, other advantages 
ifforded. Booklet contrasts regenerative 
with recuperative preheaters, explains op- 
erating principle and structural details of 
the Ljungstrom air preheater. Applications 
for other than power boilers are also cov- 
ered. Air Preheater Corp 


285 Process Equipment — Bulletin 
(-3B describes equipment for process in- 
dustries, including pneumatic conveying 
systems, compressors and vacuum pumps, 
coolers and preheaters, blowers, gas and 
vacuum pumps, fans and gas washers, 
weessories. In addition to describing fea- 
tures and advantages of the equipment, 
hulletin includes engineering data tables, 
photos and drawings. Fuller Co 


286 Aluminum Jacketing — Bulle- 
tin 530a describes company’s line of alumi- 
num weather-proof jacketing for insulated 
lines, towers, vessels and tanks. Applica- 
tion procedures are pictured and suggested 
specifications offered. Childers Mfg. Co. 


287 Thread Compound — Bulletin 
C-5 describes Fel-Pro, a high temperature 
thread compound to prevent seizing and 
galling of metal surfaces up to 1800 F. 
Gives advantages of the compound and 
instructions for use. Application sugges- 
tions given for refineries, chemical plants, 
steel mills, power plants, and other 
sites. Felt Products Mfg. Co 
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YOUR 
COAL CRUSHER 





SAMPLE CRUSHER 
Highly efficient. Approved by 
the U.S. Bureau of Mines. 
Equipped with 3 H.P. motor, 
Gruendler rifle buckets. Will 
enable you to determine B.T.U. 
measurements quickly and 
economically. Hundreds now in 
use. Write for prices. 


help you select the right crusher for 
the right job, a brochure entitled 
“How to Select Your Coal Crusher” 
may be had for the asking. It an- 
swers many questions about Coal 
Crushers and will prove invaluable 
when determining the crusher best 
suited for your needs . . . ideal in- 
formation for consulting engineers. 
The various types of crushers are 
illustrated, together with their spe- 
cifications and capacities. Write for 
your copy today. 


GRUENDLER 


crusher & pulverizer company 


DEPT. CC, 2915 NORTH MARKET ST. 
SAINT LOUIS 6, MISSOURI 
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CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
WworRK 


BOILER 
SETTINGS 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave New York 2, WN 


RANCH 


For more data circle 567 on Post Card 











DEOXY-SOL 


SOLUTION OF HYDRAZINE 


¢ Oxygen- 
¢ Scavenger 
e for 
¢ Boiler Water 


e Treatment 


AIRMOUN} 


CHEMICAL CO., INC. 
136 Liberty St., New York 6,N.Y. 
Midwestern Representative: 

4. H. Delamar & Son, Inc. 


4529 No. Kedzie Avenue 
Chicago 25, Ili. 


Ask for pamphlet BW-7 
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to a 
Corrosion 


in boilers, steam 
and return lines... 


with this Stickle 
deaerating 
feed water heater 





SAVES STEAM 
Vent Condenser releases 
only air and contaminated 
gases to atmosphere 











NO CONTAMINATION 
Counterflow of steam and 
water prevents reabsorp- 
tion of oxygen 











SELF-CLEANING 
There is no need for re- 
movable baffles or trays 











Stickle Baffle Spray Type Decerating Feed 
Water Heaters stop corrosion by removing 
destructive oxygen and carbon dioxide 
from boiler feed water . . . reduce fuel 
costs and boiler strain. Vertical and hori- 
zontal models. Capacity range: 3,000 to 
300,000 pounds per hour. The latest de- 
velopment in more than 50 yeors of build- 
ing feed water heaters. 


FREE CATALOGS! 

S-217 .. . Baffle Spray Type Decerating 
Feed Water Heaters 

117 ... Open Coil Feed Water Heaters 


STICKLE STEAM SPECIALTIES CO. 
224) Valley Ave. Indianapolis 18. Ind 


Stickle 
Equipment 


Cuts the cost of steam 
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288 Equipment Selector Charts — 
Bulletin CE-50, 20 pp, contains selector 
charts on corrosion-resistant equipment 
for process industries. Tables cover gen- 
eral considerations in selection of material, 
physical properties, corrosion resistance, 
techniques and skill in manufacture of 
equipment. Describes rubber and plastic 
pipe, tubing and fittings; valves; pumps; 
as well as lined tanks. Amerace Corp, 
American Hard Rubber Co 


289 Steam Engines — Bulletin 308, 
8 pp, describes features and advantages of 
company’s line of vertical type steam en- 
gines. Sectional drawings and engineering 
data table are included, as well as descrip- 
tions of construction details. Troy Engine 
«& Machine Co 


290 Dust Control System — T welve- 
page Bulletin CJ-1 details advantages of 
dust control through preventive tech- 
niques with company’s Chem-Jet system. 
Describes principle of the system which 
uses a surface-active compound to prevent 
dust from becoming airborne. Operation, 
basie techniques, and installation of the 
system are covered. Johnson-March Corp. 


291 Ventilation Units—Bulletin 
FM-315, 25 pp, describes basic construc- 
tion ol company’s package propeller fans 
for commercial and industrial applications. 
Illustrated case histories of typical instal- 
lations are included, as well as performance 
data. Buffalo Forge Co. 


292 Overhead Heating Units— 
Bulletin P 1-57, 16-pp, contains photo- 
graphic reproductions of overhead gas-fired 
heaters, as installed in a variety of com- 
mercial and industrial plants. How this 
type of heating solved specific heating 
problems is told. Prat-Daniel Corp 


293 Corrosion, Abrasion Control 

Modern practices and products for the 
positive protection of metal equipment 
from the effects of corrosion and abrasion 
are described in this 16-pp bulletin. Covers 
factory and field application of rubber or 
synthetic linings to metal parts or prod- 
ucts, and maintenance coatings available. 
Goodall Rubber Co 


294 Better Fuel Performance — 
This bulletin describes two of company’s 
products designed for better fuel perform- 
ance and economy. The first is a fuel oil 
sludge dispersant which prevents sludge 
and moisture separation in heavy fuel oil. 
The other is a soot remover. Western 
Chemicai Co 


296 Steam Turbines — The advan- 
tages of company’s solid wheel turbines, 
axial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
S-140. Describes various models in their | 
line and includes application photos. The 

Terry Steam Turbine Co. 


297 Vaiveless Filter — Operation of 
company’s automatic valveless filter is 
described in this 8-pp illustrated bulletin. 
Applications and typical operating condi- 
tions are detailed and diagrams and photos 
are included. The Permutit Co. 


298 


title of an &pp bulletin describing salt 


characteristics and properties as well as | 


geographical distribution. Variations in 
salt from different areas in the United 


States are illustrated and company’s re- | 


fined products described. Morton Salt Co 





CLASSIFIED ADVERTISING 








FOR SALE — Priced Right. Three new 
1957 (eneral Electric Motors not War 
surplus still in crates 75 H.P. 440O\ 

60 Cy. three phase 700 RPM model 5K 
6323 Xe 15A Frame 6323P. Berlanti 
Construction Company, Inc., 15 Oak- 
land Avenue, Harrison, New York. 








BREWERY 
EQUIPMENT 


Liquidation Sale 


The following equipment is still 
erected as last used and is available 
for immediate inspection and de- 
livery at tremendous bargains! 
Inspection is invited. 


PORT PITT BREWERY 
SHARPSBURG (PITTSBURGH), PA. 
Telephone: Sterling 2300 


@ 2— Babcock & Wilcox Sterling 
bent-tube boilers, Class 42 #20, 635 
hp ea., new 1941, four drums, 430 — 
3%" tubes, 6340 sq. ft. hearing sur- 
face, 160-lb. working pressure, in- 
cluding chain, grate stoker, one set of 
water-cooled furnace walls, one set of 
Diamond soot blowers, 4-strap fan 
stokers, motor for stoker, super 
heaters, feed pumps, etc. The com- 
plete installation! 

@ 1 —G.E. AC generator, Type ATV- 
2-625, KVA-3600, PF 80, 3-phase, 
500 kilowatts, 2300 volts, 3600 speed, 
60 cycle, coupled to a G.E. turbine 
#37381, 500 KW, 3600 RPM, 6-stage, 
Form L, 165-lb. steam pressure, with 
Elliow surface condenser; also in- 
cluded is an Ingersoll Rand centri- 
fugal pump, complete installation, 
everything hooked as used up until 
a few months ago when this brewery 
ceased operations. 


RED TOP BREWERY, PLANT #2 
CINCINNATI, OHIO 

242 W. McMicken Avenue 
Telephone: Cherry 1-3400 
@1—B & W Sterling boiler, new 
1937, four drums, 336— 3%" dia. 
tubes, 3458 sq. ft. heating surface, 350 
hp, 160-lb. pressure, State Registra- 
tion No. 60465. 

@i—B & W Sterling water-tube 
boiler, 1934, 3-drum, 210— 3%” 
dia. tubes, 2046 sq. ft. heating surface, 
200 hp, 160-Ib. pressure, State Regis- 
tration No. 57892. 

This equipment installed at the Red 
Top Plant as last used up until the 
time the brewery ceased operations a 
few weeks ago. 

In both cases, communicate with the 
breweries for additional information 
and option for inspection. Offers are 
subject to prior sale. 











Is Salt Just Salt? — This is the 
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Now—A Steam Trap that 
Adjusts Automatically to 
Every Operating Condition! 





TROY Steam TRO Generator Warm-up speeded by i 

Engines Sets discharge through by In-line installation 
pass as well as main er All parts serviced 

Save dollars with “by-product” Complete units A.C. or D.C., orifice E —— +i 

power from waste steam used for vertical and horizontal. y from line 

rocessing or heating—Generating Capacities up to 60 KW and 

f r ; = 1 p AUTOMATICALLY REGULATES FOR FASTER WARM-UP AND 


low-cost electric power or drive 94 KVA. Reduces costs for 
stokers, fans, pumps, compressors, power by eliminating premium TO KEEP OPERATING TEMPERATURE AT PEAK HEAT 


and other plant equipment. Effi- rates. Essential source of 

cient even against high back stand-by power. Proven bucket design with built-in accessories. By-pass thermostat 
pressure. investigate this source of increases discharge for warm-up and overload conditions. Thermo- 
Type E. Steam Engine, 12% hp. to ¢p, f lent stat compensated to operate at 10° below saturated steam temp 
100 hp. cheaper power for your plant. Wright-Austin Airxpel principle provides for mechanical discharge 
Send for Bulletin 308—Troy Vertical Steam Engines of air after Thermostatic by-pass has closed 


Bulletin 307—Horizontal Steam Engines 
WRITE FOR BULLETIN 808 


Bulletins 109 AC, 110 DC—Generator sets 


"LEO MS enome emactint co. WRIGHT-AUSTIN COMPANY 


$-18 Parsons Street, Troy, Pennsylvania Tel: Troy 32 3245 WIGHT STREET «+ DETROIT 7, MICH 
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KO9— your Short Cut to 


clean electrical equip- 

The easiest—and quickest— ra ge retort 
. ing job of cleaning and 

way to order bulletins and degreasing motors, gen- 


catalogs described in this erators, controllers, 

magazine is to use the post- , ewitches, pasels, instre- 
. ons iT amazing ments, meters, refrigera- 

age-free Reader Service Cards : oF aig agg 

on pages 105-106. electric motor Cleaning motors is a 

cleaner! cinch—all you do is im- 


All you need to do is cir- merse the running motor 
cle the item numbers of those in KO9, remove it _— 
you “oeed Then 22 in your utes later as cleanas new! 
name, job title, company name TOE. . » YOUR SHORT CUT 

and address—and mail the TO FAST, SAFE CLEANING 


card. KO13 is a truly sensational general purpose 
safety solvent that will clean just about every- 
You may also use the Reader thing .. . leaves surfaces smooth and sparkling 


Service Cards to request infor- clean! 
mation on products described KO13 quickly removes grease, oil, dirt and 
7 


i 3 z grime from metal, wood and paint. 
or literature mentioned in the : 
ads—just circle the number be- Ask for Literature Today 


low the ad. 
—". ° CORPORATION 


811 — Box 485 
GARY, INDIANA 
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Aerovent Fan Co., inc 
Air Preheater Corp., inc 
Airetool Mfg. Co., The 
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American Brass Co 


American Chain & Cable Co 
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American Chimney Corp 
American Engineering Co 
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Anderson Co., V.D 
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Foster Co., Benjamin 
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Fuller Co. 
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Hall Laboratories 
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IMineis Water Treatment Co 
Industrial Instruments, | nc 
International Nickel Co., Inc., The 


Johnson-March Corp 


Kaiser Engineers 

E. Keeler Co... 

Kewanee Boiler Division 
Kirk & Blum Mfg. Co 
Koppers Co., Inc. 

KOR Corporation 


Laclede Stoker Co. 
ledish Co. 

Leslie Co. 

Lukens Stee! Company 


Madden Corp. 
Manning, Maxwell & Moore, Ind. 
Marley Ce., The 


Maryland Shipbuilding & Drydock Co. 
Mead-Morrison Division, McKiernan-Terry Corp. 


Milton Roy Co. 
Moore & Co., Samvei 
Morton Salt Co. ... 
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Nagle Pumps, inc. 
National Airoil Burner Co., inc. 
National Alumi Corp i 





Natienal Exposition of Power & Mechanical 


Eng ng 
New England Carbide Too! Co 
Niagara Blower Company 


Ohio Injector Co. 
Old Ben Coal Co. 
Olin Mathiesen Chemical Corp. 


Permutit Co., The 

Pittsburgh Piping & Equipment Co. 
Powell Vaives, Wm. 

Prat-Daniel Corp. 

Pratt Co., Henry 


Raybestos -Manhattan, Inc 
Refractory & Insulation Corp. 
Reliance Gauge Column Company 
Republic Flow Meters Co. 
Research -Cottrel! 

Revere Copper & Brass Inc 
Ric-wil, Inc. 

Riley Stoker Corporation 

Rockwell Co., W. S. 

Roto Div. of Elliott Co 


Serco Company, Inc 

Sinclair Refining Co 

Secony Mobil Oil Co., Inc 

Solar Aircraft Co. 

Spence Engineering Co. 
Standard Oil Co. (Indiana) 
Stephens-Adamson Mfg. Co 
Stickle Steam Specialties Co 
Stone & Webster Engineering Co 


Superior Combustion Industries, Inc 


Taylor & Co., W. A. 

The Terry Steam Turbine Co. 
Texas Co., The 

Troy Engine & Machine Co 


Union Asbestos & Rubber Co 
U. S. Electrical Motors 


Universal Atias Cement Co 


Valley Camp Coal Co., The 


Van-Packer Co., Div. of the Flint-Kote Co 


Vogt Machine Co., Henry 


Webster Mfg. Co. 
i Suintenn 





iP y 


Western Precipitation Corp. 
Wickes Boiler Co. 

Wiedeke Co., The Gustev 
Wiegand Co., Edwin L. 
Williams Gauge Co. 
Wilsen, Inc., Thomas C. 

L. J. Wing Mfg. Co. 


Werthinatl Cc 
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Wright-Austin Co. 


Yarnall-Waring Compeny.. 
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POWELL 


world’s largest family of valves 



















~~ - Fig. 190]3—Steel 900-pound Pressure — 
Seal Gate Valve with By-pass. By-pass 
valve is the Powell 1500-pound Integral 
Bonnet Angle Valve (Fig. 1333A). 


Fig. 16003—Steel Pressure Seal 
Gate Valve for 600 pounds W.P. 
Body-bonnet joint stays tight— 
the higher the internal pressure 
the tighter the:seal. 900, 1500, 
2500 pound valves available. 





Fig. 1503WE-Steel Bolted Bonnet Gate Valve for 
150 pounds W.P. Outside screw rising stem and 

yoke. Accurately guided soiid or split wedge discs 
are interchangeable. Screwed-in seat rings. 





For every flow control problem Powell offers more kinds or types, available in the largest variety of 
metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 


cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 





THE WM. POWELL COomPANY °« Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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NOW... FORCED-DRAFT 
FIREBOX PACKAGES 


Forced-draft Kewanee Square-Heat Package arrives on the 
job as a unit} ready to hook up and fire... complete with burner, 
pre-wired control panel, pre-cast refractory chamber and skids. 
it requires no crating...no job-site insulating. 


KEWANEE SQUARE-HEAT GAS-OItIL UNITS 


for 15 Ib. steam or 30 Ib. water, 216,000 to 1,800,000 Btuh 


For the first time, Kewanee offers a fire-box package boiler! heavy-gauge steel. Retained in the new units are Square- 
The new Square-Heat Packages are forced-draft, requiring Heat's compact design, large firebox, widely spaced 3” fire 
only a stub vent—no high stack. Kewanee's new combination tubes, large disengaging area and ample steam space. 
gas-oil burner fires natural, mixed or L.P. gas ...No. 1 or 2 For complete facts see your Kewanee Man or write: 
fuel oil. One switch changes fuels . . . automatic changeover AMERICAN-STANDARD+*, KEWANEE BOILER DIVISION, 
is available. An exclusive air distribution system pre-mixes 113 Franklin Street, Kewanee, Illinois. 
gas and air before it enters the combustion chamber, for 
smoother and more efficient firing. $ 9 : - , 

Along with the new burner is a new pressure-tight front flue ae Seema oadhenen a ey tp dy 
cover dogged down by easily removed wing nuts... and a New York Coliseum, December 1-5, 1958. 
new, standard-equipment, wrap-around insulated jacket of 





* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation 


American-Standard 


KEWANEE BOILER DIVISION 
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On 2- and 4-stage centrifugal pumps 


WORTHINGTON SAVES YOU 10 to 30% 


> Elastic Seal Rings—inserted intocasing 
rings, end leakage problems, maintain peak 
initial and sustained efficiency—an exclu- 
sive Worthington feature. Designed to re- 
sist constant casing ring wear. These seals 
are standard on all UNB, UNQ pumps. 


Worthington’s standard 2-stage 
UNB and 4-stage UNQ centrifugal 
pumps are basic for boiler feed 
pump and general service applica- 
tions. They are built to exacting 
standards of dependability and 
long life. Each com'vnes the engi- 
neering ideal of pr Ative interstage 
leakage control, valanced design, 
and designed-in reliability. De- 
livery is competitive. And these 
pumps cost 10 to 30% less than 
previous models! 


p> Advanced Design—typical of the many 
advanced design features on these pumps 
is the liberally proportioned shaft which 
minimizes deflection and eliminates vibra- 
tion. There is always a safe margin between 
deflection and clearances. 


turn page to calculate your pump needs 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


—POSTAGE WILL BE PAID BY— 


WORTHINGTON CORPORATION 
Engineered Products Section—A & SP 


Harrison, New Jersey 


» Complete Pump Experience—a com- 
bination of Worthington ‘know-how’ and 
118 years of extensive design, testing, and 
manufacturing skills on the world’s broad- 
est line of pumps for every conceivable 
purpose and application. 


FIRST CLASS 
PERMIT No. 11 
Harrison, N. J. 


| 





New Worthington 2- and 4-stage centrifugal pumps let you 


SAVE UP TO 30% PER PUMP! 


4-STAGE 
pee Let 


| eR | 2-STAGE | 


TOTAL HEAD IN FEET 


150 
so 100 


CAPACITY GALLONS PER MINUTE 


2-STAGE & 4-STAGE COVERAGE CHART 


Driver Data (motor or turbine) 
Pumping Application 
Design Data 
Capacity (gpm) 
Total Head (feet) 
Suction Head (psig) 
or 
Suction Lift (feet) 
Pumping Temperature (°F) 
Liquid to be Pumped 


Name. 
Position 


Name of Firm 


250 500 1000 2000 2500 | 


Now Worthington—a respected name 
in pump manufacturing for 118 vears 
offers vou savings of 10 to 30% on 
both 2-stage and 4-stage centrifugal 
pumps. These are the same totally-en- 
gineered, constantly checked and skill 
fully manufactured 
every conceivable application through 
out industry. They feature the same 
attention to detail: balanced 
oversize ball 


pumps used in 


careful 
design, elastic seal rings, 
bearings, sturdy construction, easy ac- 
cessibility. They represent the same 


extensive experience in design, con 


OE 


Orne reseed mee 


ee 


struction and service found in every 
Worthington pump 
You can put this Worthington expe- 
rience to work on your pump applica- 
tion problems right now. Simply send 
in the card below for a fast quote on any 
specific standard fitted pump require- 
ment. All the information needed for 
selection and application is included 
There is no obligation on your part, of 
course. With each quotation we send 
free elastic seal ring. Tear out and mail 
card now! 
21-3 








